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GENERAL CONSIDERATIONS. 


The question has already been discuss- 
ed at the fourth session of the Congress 
(St. Petersburg 1892). It has again been 
included in the programme of the Con- 
gress for its next session (Rome 1922) at 
the request made at the preceding session 
by Mr. W. F. Allen, general secretary and 
treasurer of the American Railway Asso- 
ciation on behalf of the Administrations 
of American Railways, who desired, for 
their own investigation of the subject, to 
benefit by the experience of the railways 
of other countries where regulations 
relating to the interchange of wagons 
have made appreciable progress. 

The question however has been asked 
in more general terms than in 1892; it 
has in fact on the one hand been made 
to cover interchange of all stock, instead 
of limiting itself to rolling stock only; it 
includes therefore on this occasion not 
only the wagons, but also the loose fit- 
tings which are likely to accompany them 
(sheets, ropes, wedges, etc.) ; on the other 
hand it not only aims at procuring infor- 
mation respecting the relations between 
railway administrations, but also that 
which concerns: the relations between 
these administrations and the consignors 
and consignees. 

It differs also in this respect that when 
in 1892 the question had been made the 
subject of one report only, this time the 
enquiry has been divided between two 
reporters. The present report should in 
principle concern all the participating 
countries except America, that is to say : 


Belgium; 
China (*); 
Denmark; 
Egypt; 


Spain; 

France and Colonies; 

Great Britain; 

India and other British Colonies or 
Dominions; 

Greece (*); 

Italy; - 

Norway (*); 

Holland; 

Portugal; 

Roumania (*); 

Serbia (*); 

Sweden; 

Switzerland. 


As a matter of fact, however, no admi- 
nistration belonging to the countries 
marked with an asterisk (“) and also to 
the International Association has replied 
to the list of questions. It must there- 
fore be understood that generally in what 
follows, the remarks and conclusions 
apply only to the other countries. 

Before commencing our report, we 
think it may be interesting to point out 
that under the modest title of « Note on 
the usefulness of studying the question 
concerning the interchange of goods roll- 
ing stock and charges for detention », 
Mr. W. F. Allen in reality presented to 
the eighth session a Note (+) upholding 
his proposition, accompanied with many 
documents in which already figures a 
portion of the informaticn since sent in 
by the administrations in reply to our list 
of questions, a courtesy for which we 
tender our best thanks. These replies, 
however, have brought to light important 


(1) This note and its appendices were re- 
produced in the Bulletin of the International 
Railway Congress of January 1910, pages 10 
101 23°73 93 
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changes that have either been made, or 
are contemplated in the « conventions » 
which were in force at the time when 
Mr. W. F. Allen was making his enquiry 
(1909). We will deal therefore more 
particularly with this new matter, offer- 
ing our excuses for not being able, on 
account of the necessity under present 
circumstances, of reducing the cost of 
printing, to reproduce them in eatenso, 
as had been possible with information 
gathered by Mr. W. F. Allen. 


On the other hand, we have to take into 
account present circumstances in the 
parts of our report relating to rates 
(charges), penalties and other questions 
in which the element « Money » comes 
in. The figures which could be given as 
regards this would in fact more often be 
without significance for the following 
reasons. In the first place, the purchas- 
ing power of money has declined during 
recent years. Secondly, this curtailment 
has curiously varied from one country to 
another on account of fluctuations in the 
exchange. Finally, in order to take into 
account the increase in their working 
expenses, the railway administrations 
have been obliged from time to time to 
raise their rates or tariffs for accessory 
costs (handling, station expenses, rates 
for demurrage, etc.) and these changes 
still follow one another in such a way 
that the information collected on this 
subject cannot, except in very exceptional 
cases, offer any comparison having a de- 
finite significance. When therefore we 
reproduce such figures, it will rather be 
to facilitate drawing up the report than 
with the intention of their being looked 
upon as of real value. 


Our work will be divided into two 
parts, corresponding respectively to the 
two paragraphs of question XV, and each 
part will be sub-divided in its turn into 


a certain number of chapters dealing 
with the following subjects : 
PART I. 


RAILWAY ADMINISTRATIONS. 
RELATIONS BETWEEN EACH OTHER. 


CuapteR I. — Rules, regulations, 
agreements and « conventions ». 

CuaptTer I]. — Wagons. 

CuHaprer III. — Loose fittings. 

CHapTer IV. — Interchange charges. 

CHarTteR V. — Rules dealing with 
disputes, 

PART II. 


RELATIONS BETWEEN RAILWAY ADMI- 
NISTRATIONS AND CONSIGNORS AND 
CONSIGNEES. 


CHAPTER VI. — Consignments dis- 
patched from or received at stations. 

Cuapter VII. — Consignments dis- 
patched from or received at - private 
sidings. 

CHapTer VIII. — Traders wagons. 


CHAPTER 1X. — Supply of loose fittings 
to consignors. 


PART. I. 


RAILWAY ADMINISTRATIONS. 
RELATIONS BETWEEN THEMSELVES. 


CHAPTER I. 


Rules, regulations, agreements 
and «conventions ». 


The wholesale transhipment of goods 
from one line to another at an exchange 
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point is a very cumbersome and out of 
date method. It necessitates the provi- 
sion of special accommodation, involves 
additional labour, expenses, delay to traf- 
fic, and risk of damage and miscarriage. 
The different railway administrations 
therefore arrange amongst themselves, in 
all (1) countries to which this report 
refers, for the transfer of loaded wagons 
from one system to another. At the be- 
ginning, these reciprocal interchanges 
were generally the result of a « conven- 
tion » between two administrations, but 
in most countries the fact was necognised 
that the adoption of a uniform system 
of interchange would be mutually help- 
ful in effecting economies in interchange 
arrangements in regard to transportation 
of traffic, except in the matter of a few 
particulars in the « conventions » agreed 
to between any two companies who would 
arrange between themselves questions of 
detail outside the regulations common to 
a number of companies. 

It is in this way that general under- 
standings (*) have been come to between 
systems belonging to : 


1° The same country, 7. ¢. : 
Belgium (Light railways) ; 
Denmark; 
France; 
Great Britain; 
British India; 
Sweden ; 
Switzerland. 


9° Different countries, the enumeration 
of which will be given when the examina- 
tion of each one of these agreements is 
gone into. 


eee SS Se 


(1) With the reservations mentioned im 
« General considerations >. 

(2) The word « Convention > will be used 
in the course of this report to designate arran- 
gements come to under the name of agreements, 
regulations, conventions, ete. 


The system adopted by the Belgian 
Light Railways consists of a ‘typical 
« convention » which forms the base for 
those « conventions » that were effected 
between companies of dight railways act- 
ing in pairs; « conventions » thus con- 
cluded are submitted for the approval 
of the Council of Administration of the 
National Society of Light Railways. 

The arrangements for interchange be- 
tween the Danish railways are regulated 
by a « convention » which is a reproduc- 
tion in its essential parts — nearly iden- 
tical in fact with those which regulate 
the international interchanges oi the 
Scandinavian railways. 

The present French system put into 
force 1 April 1920 is explained in a 
document entitled : « Rules for operating 
goods rolling stock on the French railway 
systems », which defines the relations of 
the affiliated railway administrations, 
who may refer, however, when there is 
any opposition to « Rules for use in com- 
mon and reciprocal working of rolling 
stock » which have been in operation for 
many years, the most interesting clauses 
of which having been reproduced in the 
work of Mr. W. F. Allen. 

The French administrations came to a 
mutual agreement, on the 18 August 
1899 concerning damage to interchange 
rolling stock, an agreement with which 
the Italian State and the Belgian State 
Railways have also associated themselves. 

In Great Britain, the rules and regula- 
tions relative to interchanged rolling 
stock are arranged through the medium 
of the institution called « Railway Clear- 
ing House » which was started in 1842 
and has since become the central office 
for settling matters between all the 
British railways with reference to direct 
transport of passengers or freight, the 
reciprocal use of rolling stock, the classi- 
fication in common of all goods, rebates 
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in charges, methods of loading, services 
of freight trains, the principles of 
apportioning the receipts, responsibility, 
etc. Questions relating to the inter- 
change of rolling stock are the subject 
of articles 226 to 258 (Coaching stock) 
and articles 275 to 327 (Merchandise 
stock) of the Railway Clearing House 
Regulations dated 1 October 1914, and 
articles 6 to 10 of those Regulations 
explain how the Railway Clearing House 
Conferences are constituted and under 
what conditions the representatives of the 
companies concerned meet to examine 
and discuss questions brought forward 
by these companies, and agree to any 
alterations in the Regulations which from 
time to time may be considered desirable. 

The method of working as explained 
above has been completely altered during 
the war, and the question of doing away 
with or modifying the systems put into 
operation during the period of Govern- 
ment control was still being considered 
in January 1924. 

In British India, the regulations are 
arranged by the « Indian Railway Con- 
ference Association » under the title of 
« Rules and regulations for the inter- 
change of through traffic ». All the 
Indian companies have not entered into 
this scheme, and those that have may 
arrange between themselves to make cer- 
tain modifications in these « Rules and 
regulations ». This code of rules has 
recently been altered, as an experiment, 
important modifications having been put 
into operation since the 1 January 1921 
on some of the railways. 

In Sweden, one « convention » only 
regulates the interchange between the 
various railways in the interior working 
of that country, and is practically a 
reproduction, as regards the technical 
conditions of admission, interchange and 
settling costs due to damage, of the Inter- 


national Scandinavian « Convention ». 

In Switzerland, the various railway 
administrations have for many years had 
in operation for the common use of their 
goods rolling stock, an Association called 
« Swiss Rolling Stock Association » which 
has arranged a « convention » that settles 
all matters with which it has to deal. 
They have also combined as regards every- 
thing that concerns technical conditions 
allowing interchange according to the 
« Technical Rules » of which the prin- 
cipal clauses are an exact reproduction 
of the « International Regulation relating 
to technical standardisation » which will 
be dealt with later on. 

Several « conventions » are in operation 
between administrations belonging to 
different countries, which govern all 
administrations of the contracting coun- 
tries in matters concerning international 
interchange of rolling stock. 

These are : 


a) Regulations for the reciprocal use 
of rolling stock on lines belonging to rail- 
way administrations forming part of the 
« International Union » (*) (1882 edition) 
and the technical regulations for the reci- 
procal adoption of (transport) rolling 
stock. and responsibility for damage 
(1913) edition which is a supplement to 
the former. 

b) Regulations under the name of 
« German-Italian-Union » (I. W. R.) 
(1 April 1914 edition) relating to the 
reciprocal use of wagons working the 
traffic between the Italian railways on 
the one hand, and the German, Aus- 
trian, Hungarian, Bosnian, Herzegovinian, 
Swiss, Belgian, Dutch, Luxemburg, Rou- 
manian railways, and the Warsaw to 
Vienna railway on the other. This code 


(1) Belgian, German, Austrian-Hungarian, 
Danish, Swedish and Norwegian, Roumanian, 
Serbian, Bulgarian and Turkish Railways, 
French Nord and Warsaw to Vienna Railways. 
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not only deals with interchange arrange- 
ments properly so called, but also the 
technical conditions relating to inter- 
change and the rules relating to damage. 
In addition to the relations as defined 
above, it equally applies to the inter- 
change between the Belgian and Swiss 
railways through German territory. 
These « conventions » are to be replaced 
yery shortly, as well asa series of « con- 
ventions » between two parties connect- 
ing some of the French administrations 
with those of neighbouring countries (*) 
by a sole International Convention (?) 
now in preparation and which is arrang- 
ed on lines sensibly different from those 
« conventions » which it will take the 
place of as regards interchange accounts 
and charges and the regulations concern- 
ing damages to vehicles, but which in 
most other respects is similar to the code 
drawn up for the German-Italian Union; 
c) « Regulations dealing with the 
technical standardisation of railways » 
which, since the 1 July 1908, embrace 
the majority of the European continental 
countries which have the standard gauge 
on which the present investigation is 
based (2). This code which was got out 


(1) In order to simplify the present report, 
no mention will be made of the < conventions » 
which will disappear when the new Interna- 
tional Convention comes into operation; the 
reader desirous of studying them will find the 
essential parts in the appendices to the article 
by Mr. W. F. Allen. 

(2) This < convention » which will be called 
« BR. I. V. » in the present report is entitled 


« Regulations for the reciprocal use of 
vehicles in international traffic >» and 
was first put forward for consideration 


on the initiative of Italy; up to now Germany, 
Austria, Bulgaria, Czecho-Slovakia, France, 
Greece, Italy, Holland, Luxemburg, Poland, 
Kingdom of Serbia, Croates-Slovenes, Rouma- 
nia, Hungary, Austrian Southern Railway, 
Sweden, Switzerland and Turkey, haye parti- 
cipated in preparing it. 

(3) Belgium, Bulgaria, Denmark, France, 
Greece, Italy, Luxemburg, Serbia, Norway, 
Holland, Roumania, Sweden, Switzerland. 


in 1907 by the third Conference at Berne 
specifies the technical conditions that 
must be observed for the interchange to 
take place. It has been incorporated with 
some supplementary clauses in the Regu- 
lations of the German-Italian Union. It 
does not necessarily operate between the 
different administrations of any parti- 
cular adhering country, but these are at 
liberty to take advantage of the arrange- 
ments, as was pointed out when dealing 
with Switzerland; the same applies to the 
Danish and Italian railways. 

d) Regulations for the reciprocal use 
of rolling stock within the compass of 
the Union of German railways (Vereins- 
wageniibereinkommen — V. W. U.), 
which regulates the interchange relations 
between the Netherlands, Scandinavian 
Countries, Roumania and Germany, and 
with the exception of a few details, has 
been adopted by the Scandinavian Coun- 
tries in their relations between themselves. 
This code contains a number of clauses 
common to that of the German-Italian 
Union, and will be, like the I. W. R., 
replaced by the R. I. V. 


CHAPTER If. 
Wagons. 


§ 1. 


CONDITIONS OF ADMISSION 
TO INTERCHANGE ARRANGEMENTS. 


A. — Technical conditions. 


Between lines in the same country — 
with the exception mentioned above relat- 
ing to Denmark, Italy and Switzerland — 
the stipulation for admission to inter- 
change is generally limited to insisting 
that the wagons shall be in a good work- 
ing condition, so that the risk in transit 
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to both the wagons or goods may be 
minimised. 

Certain systems have, however, been 
obliged to issue more definite rules on 
account of their loading gauge, the max- 
imum load per axle their line could safely 
carry, minimum radius of curves, etc.; 
these rules, however, are binding on one 
party only, they cannot be made the sub- 
ject of « conventions », and are of course 
to be opposable to all adjoining railways, 
whatever may be the conditions relating 
to interchange that have been agreed to 
with these particular administrations. 

We have seen above that the rules in 
vogue between railway systems in diffe- 
rent countries resulted in the regulations 
drawn up in 1907 (') by the third Con- 
ference at Berne, and completed by a few 
additions (*) from a set of rules put into 
force 1 April 1914 by the German-Italian 
Union. 


B. — Minimum load and minimum 
distance to be run on the receiving line. 


Some administrations impose no res- 
trictions (Belgian Light Railways). 

Others require a fixed minimum load- 
ing (4, 2, 8 () or 4 (*) tons) indepen- 
dent of the distance run, which is some- 
times greater with slow than with fast 
trains, but capable of being dispensed 
with in the case of traffic occupying a 
large space for little weight such as hay 


(1) Revised on several occasions, the last 
time in 1913. 

(2) These additional arrangements only ap- 
ply of course to the rolling stock interchanged 
according to the « Convention » of the German- 
Italian Union. 

(3) The fixed minimum reaches even 5 t. 
in the agreements between the Portuguese 
Railway Company and that of Madrid-Cace- 
res-Portugal. 

(4) In order to facilitate the working of this 
clause, the Spanish « Conventions » stipu- 
late that the delivering company must fix a 
label on the wagon indicating its destination 
and the weight of its loading. 


and straw. In France the minimum 
allowed varies with the distance; the 
wagons should in principle contain for a 
given station the weight of goods men- 
tioned below either for transhipping at 
the station or for distribution at stations 
further on by the wagon in question : 

Two tons for a distance less than 
400 km. (250 miles) starting from the 
junction station. 

Four tons for a distance equal to or 
exceeding 400 km. from the same start- 
ing point. 

In exceptional cases, wagons are accept- 
ed unconditionally with regard to weight 
and mileage if they have been sealed by 
the customs, and also sealed wagons load- 
ed with particularly dangerous explosives. 

Other administrations stipulate a mini- 
mum that is not rigidly fixed as. regards 
weight, but according to the maximum 
load the wagon is capable of carrying; 
the amount insisted upon varies from 20 
to 67 %; being in most cases 40 to 50 %. 

The latter, basis is not quite so easy for 
the staff to apply, as the preceding ones, 
for the way-bills accompanying the goods 
do not indicate clearly enough, at least in 
France, the maximum load the wagon is 
built to carry, and so do not allow the 
staff at the junction station to check 
whether the loading is sufficient or not 
to justify the continuation of the journey 
without transhipping. The forwarding 
railway has everything to gain by con- 
serving its large capacity wagons. It 
seems therefore that where maximum 
loading is not adopted as the base for 
rate, it is not worth while fixing a mini- 
mum weight to justify interchange. 


C. — Essential documents. — Conveyance 
of rolling stock and traffic. 


Nearly all administrations have arrang- 
ed to only accept a wagon at a junction 
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station when they have made certain that 
nothing will prevent its being delivered 
to the consignee. 

The question is generally settled in the 
following manner in most of the Interna- 
tional « conventions » : 


The wagons are considered as delivered 
when they are placed at the disposal of 
the receiving administration, accompani- 
ed by all the necessary documents (way- 
bills, advice notes, customs papers, etc.) 
which must accompany the freight they 
concern. 

The various « conventions » arrived at 
petween the railways of the Iberian 
Peninsular stipulate that in order to be 
admitted on the neighbouring line every 
wagon of a company must carry on each 
side a label stating : 


1° The place it came from; 
2° The date of departure; 
3° The place of its destination; 


4° A general description of the load 
and the weight. 


A vehicle is not considered as delivered 
so long as the receiving company has not 
received all the documents which, accord- 
ing to legal requirements and regulations, 
must accompany the goods. 

If the documents have been delayed 
and it is necessary to forward the con- 
signment, the receiving company will 
accept the wagons conditionally and will 
notify this on the interchange papers 
mentioning the precautions taken, as 
much on account of the missing docu- 
ments as well as for any other neglect 
which may have oceurred. When, in con- 
sequence of the absence of these docu- 
ments or on account of any error con- 
tained in them, the consignee is unable 
to take possession of his goods, respon- 


sibility for the time lost shall not fall 
upon the terminal company. 

When a consignment made up of two 
or more wagons arrives incomplete at a 
junction station, the receiving company 
will accept the wagons which are deliver- 
ed to it conditionally, and if these wa- 
gons are subjected to extra delay in con- 
sequence of having to wait for the re- 
mainder of the consignment, this delay 
will be deducted from the accounts 
according to the conditions provided for 
in the last paragraph. 

There are no explicit rules concerning 
this question either in the regulations of 
the « Railway Clearing House » of Great 
Britain, or in those of the « Association 
for the working of Swiss rolling stock ». 
Such a contingency in’ view of the 
through booking arrangements does not 
arise on British railways, but should wa- 
gons have to be held up short of con- 
signee in consequence of default on the 
part of the railway company, that company 
takes the responsibility. The rules of the 
« Indian Railway Conference Associa- 
tion » provide only for the case, where 
the destination being known, the wagon 
is not routed, although there is a choice 
of several routes. The chief official at 
the junction station should wire for these 
particulars both to the dispatching sta- 
tion and the destination. Should there 
be no reply within forty eight hours, he 
forwards the consignment by the shortest 
route. 


§ 2. 
PROOF OF DELIVERY WHEN ENTERING 


AND RETURNING FROM RECEIVING 
LINE. 


This checking is generally done by an 
official of the junction station when it is 
the joint office of the two interested 
administrations. In certain cases (Bel- 
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gian Light Railways, Spanish Railways, 
Italian State Railways, and always when 
the two administrations belong to diffe- 
rent countries) the accounts are made out 
separately by officials of each company. 


The time of receipt and of handing 
back are not by any means uniformly 
fixed. Generally wagons are considered 
delivered from the time they are placed 
in the hands of the receiving administra- 
tion when the documents that should 
accompany them (way-bills, advice notes, 
customs papers, etc.) being handed over, 
any damage that may have occurred to 
the wagons having been noted by both 
parties. In other « conventions », the 
delay allowed for the return of the wa- 
gon is only counted from the day it was 
taken on by a train belonging to the re- 
ceiving line (1). Some reckon this from 
the day of the arrival of the train from 
the forwarding company, others reckon 
the time from the day following the 
receipt of the wagons at the junction sta- 
tion, stipulating that if all the wagons 
of a consignment cannot for certain 
reasons be sent on together from this 
station, then the time calculated for the 
reception of the stock shall count only 
from when the last wagon of the con- 
signment arrived. When the agreed time 
is counted by hours or half days, the 
« conventions » usually stipulate 2 or 3 
deliveries daily at stated times. For 
handing back, the rules applicable be- 
tween French lines stipulate that vehicle- 
units (particular vehicles) corresponding 


(1) The « Conventions » of the Italian State 
Railways with certain secondary lines, however, 
stipulate for a maximum delay of eight hours, 
from the time of the arrival in the junction 
station before taking it in hand. The project- 
ed R. I. V. « Convention » specifies that the 
wagons received or returned each day shall be 
considered as delivered at the following mid- 
night. 


to the wagons present in a joint station 
belonging to several companies are dis- 
tributed between them in proportion bas- 
ed on the working conditions of the 
station. 


According to the rule in vogue, the 
duration of stay charged to the receiving 
railway may vary from one to two days; 
it may be admitted that this difference is 
of small importance when the number of 
wagons given up by each administration 
to the other is about the same, for in this 
case there is compensation between the 
days gained and lost, but it is otherwise 
when the number of interchanged wagons 
do not balance, and in this hypothesis it 
is evidently in the interest of the com- 
pany which delivers the most wagons, 
that these should be taken in hand by the 
receiving railway as soon as possible and 
returned as date as possible after the 
arrival of the wagon in the joint station. 

From the point of view of drawing up 
the interchange accounts, the system 
which is simplest in application is that 
which consists in placing foreign wagons 
in the hands of the receiving company 
only from the time they leave the joint 
station to the time they return (7). All 
the particulars relating to the account 
are in fact thus found in the returns of 
the trains of the receiving company, and 
it is therefore not necessary to examine 
the returns of the company who have 
worked the stock to the point of exchange, 
nor to take note of the delays in the 
arrival of documents which should ac- 
company the wagon, the period during 
which a wagon is stopped for repairs 
being ignored, or in it being kept from 
work on account of repairs. 


(2) This system comes to the same thing as 
leaving the detention of the wagons in the 
hands of the parent line (or delivering lines 
as regards similar wagons). 
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§ 3. 


POSSIBILITY OF USING ROLLING STOCK 
ON RETURN JOURNEY. 


Permission is always given — and it is 
often stipulated that foreign wagons must 
be returned loaded as far as possible — 
though generally some restrictions are 
attached; for instance it is often only 
allowed when its destination is the parent 
line or beyond; it may or may not be 
made to depend on its being returned to 
the station it was handed over at; occa- 
sionally permission is granted to its being 
loaded to stations on the way back to the 
joint station where it should be returned, 
or to branch lines as long as the distance 
covered from the direct route does not 
exceed a certain limit. In the Spanish 
« conventions » and in the rules of the 
« Indian Railway Conference Associa- 
tion » the use of foreign rolling stock is 
even allowed between stations on the 
receiving line, but the loading for a line 
other than that of the owning company 
is not allowed unless the latter’s line is 
run over by the wagon to reach its desti- 
nation. 

The regulations between the French 
lines stipulate that the wagons belonging 
to one company and forwarded to another 
should be returned to the owning rail- 
way and as far as possible loaded. 

In case it cannot be made use of on the 
spot, the vehicle may be forwarded empty 
to pick up over a radius of 50 km. 
(34 miles) round the station which re- 
ceived it when loaded. 

The projected R. I. V. stipulates that 
foreign wagons should be returned 
without delay and if possible loaded. 
These new loadings must be consigned to : 


a) A station belonging to the owning 
railway; 
b) A station situated beyond the own- 


ing administration on condition that the 
latter shall be crossed to reach it; 

c) A station situated on the route of 
the outward journey; 

d) Any station situated in the direc- 
tion of the owning railway provided that 
the running draws the wagon nearer to 
the owning railway. 

In all cases the freight can be forward- 
ed on any route. 


In case they cannot be utilised under 
these conditions, the wagons are returned 
empty : 


a) By the stations on the outward 
journey, to the transit stations by which 
they had been received; 

b) By the stations which have not been 
touched on the outward journey, to the 
nearest booked point of this journey, or 
else to the nearest transit station of the 
owning line, according to its proximity. 


§ 4. 


BASIS ON WHICH THE HIRE AND PE- 
NALTY CHARGES FOR THE USE OF THE 
INTERCHANGE STOCK ARE CALCUL- 
ATED. 


The units generally considered are the 
wagon and the axle. Oceasionally differ- 
ent charges are made for different 
classes of wagons. In Great Britain, for 
instance, the regulations of the « Railway 
Clearing House » specify in article 280, 
the rates at which mileage is charged for 
yarious classes of wagons according to 
their type, dimensions, nature and weight 
of load; Railway Clearing House Regula- 
tion 296 (demurrage) provides for penalty 
charges per vehicle per day for the deten- 
tion of stock on other companies’ lines 
beyond a stipulated time. The Regula- 
tions of the International Union class 
their wagons into those with a tonnage 
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of 15 and below and those exceeding that 
tonnage, in order to fix the rates for mile- 
age as well as the charges for time. 

The Belgian Light Railways made a 
distinction between 10 ton wagons and 
those of 5 tons. 

Amongst the administrations which 
continue to use the « wagon » unit, 
several have really substituted for it the 
« axle » unit stipulating for instance that 
a bogie vehicle shall be counted as two 
vehicles with four wheels, and a wagon 
with six wheels on the metre gauge as a 
wagon and a half (+); the choice of the 
unit appears therefore to become in- 
creasingly limited to the axle or as a 
variant to these two bases, to the classi- 
fication of the rolling stock into several 
categories each rated differently (°). 

It is to this last method that the French 
lines gave their adherence at their recent 
« convention ». It was put forward in 
principle that the various types of wagons 
belonging to the companies are not all 
considered as being equivalent to one 
another. They are distinguished by three 
classes : flat, covered and open trucks 
for each of which entirely distinct 
accounts are kept. The wagons of each 
one of these classes enter into the reckon- 
ing after applying a coefficient (*) re- 
presenting the mean value of the vehicle 
belonging to each one of these classes for 


(1) Rules and Regulations of the « Indian 
Railway Conference Association » edition put 
into operation 1 January 1913. It is interest- 
ing to point out this particularity as a list 
of rules which is comparatively recent and in 
use on a railway system of 42 000 km. (26100 
miles). 

(2) A classification which has a growing 
tendency is that which consists of counting as 
two wagons those whose maximum load is 20 t. 
at least. 


(3) This coefficient was determined in the 
following way : 

Flat. — The mean length of 10 t. flat wa- 
gons being L for the general stock; and L’ 


each company relative to the typical unit 
adopted and called the vehicle-unit. For 
each one of these classes the respective 
unit is given as follows : 


a) The flat 10 ton wagons of standard 
size and capacity; 

b) The covered 10 ton wagons of 
standard size and capacity; 

c) The open 10 ton truck of standard 
size and capacity. 


It was then determined, according to 
the state of the required stock of the 
various participating lines and for each 
one of these three classes the values in 
vehicle-units of the « average-wagon », 
by taking into consideration the practical 
value in the use of vehicles of larger or 
smaller size and capacity than those of 
the unit-types mentioned in the previous 
paragraph. 

This arrangement should, in principle, 
be revised at the beginning of each year 
so that account may be taken of any 
alterations that may have been made to 
ithe rolling stock during the course of the 
preceding year. 

Simplicity is the only advantage gain- 
ed by the adoption of the wagon as 
unit (1), it however becomes less and 
less reasonable as the difference between 


for a given railway, the value expressed in 
vehicle-unit p’ for this railway is : 
L! 


fie aaah 
re Se 


Covered. — The mean length of 10 t. cover- 
ed wagons being E for the general stock, HE’ for 
a given railway, the value in vehicle-units ©’ 
for this railways is : 

E! 


1 


c= 


Open trucks. — The mean loading of open 
trucks of a given railway being 10 t. + a, the 
value in vehicle-units ¢# for the line under 
consideration is ? = 1 + 0.075 Xa. 


(1) It is evidently this which caused it to be 
adopted by the R. I. V. « Convention >. 
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the extreme capacities of the wagons and 
the proportion of those of very large 
capacity increases ; it gives in fact the 
same hiring value to vehicles which 
differ as much in their cost price as in 
the tonnage they are capable of carrying. 
It is therefore no longer acceptable, 
except for the settling of interchanges 
between companies whose rolling stock 
is about equally balanced as regards 
types of wagons and the proportionate 
distribution of the total stock between 
the various types and when the inter- 
change « convention » provides a time 
allowance for the return of each wagon 
considered separately. Even in this case 
it is to be feared that the receiving line 
would willingly keep, even at the risk 
of a penalty charge, the large capacity 
wagons of the delivering line, and this 
consideration is such as to induce the 
owning railway to prefer using these 
wagons for interior transport, in spite 
of the advantage they have for long 
distance transport. This explains the 
reason of the marked tendency to aban- 
don the unit « wagon » which has been 
advanced at certain « conventions ». 


§ 5. 


c 


HIRE AND PENALTY CHARGES. 


nterchange « conventions » have 
nearly all made provision (*) for three 
kinds of charges : 


Charges for hire; 


(1) In France and Italy, certain « conven- 
tions » between a large line and one of local 
interest, only specify a charge for use. This 
occurs in the « convention » of the Swiss Roll- 
ing Stock Association, except for wagons con- 
structed for special transport. The « South 
African Railways and Harbours » confine 
themselves to increasing by a fortieth of a 
penny per t. and per h., the hire of wagons 
when away from the owing line for more than 
a month, 


Demurrage charges; 
Penalties for misuse of the stock. 


To these arrangements, others are 
occasionally added of a different cha- 
racter. 


A. — Charges for hire. 


In principle, the object of this charge 
is to cover the owning administration 
for the costs corresponding to the stay 
of its wagon on the receiving line (in- 
terest on capital, upkeep, sinking fund). 
A portion of these expenses depends 
exclusively on the length of time the 
stock is absent from the owning line (in- 
terest on capital, for instance); another 
portion depends on the contrary on the 
mileage, to which certain upkeep and 
sinking fund costs are proportional. 
The charge for hire ought therefore 
logically to be the sum of two terms, one 
of which is proportional to the duration 
of the stay on the receiving line, and 
the other should, if not proportional to 
the| mileage run on another company’s 
line, at least increase with it. In reality, 
a formula like this does not exist except 
in the type of « convention » of the 
Belgian Light Railways (1), the regula- 
tions of the International Union, those 
of the German Union, in the « conven- 
tions » which the Scandinavian countries 
have amongst themselves (7), and in a 
few « conventions » between lines of the 
Iberian Peninsular; generally the charge 
is dependent on the distance run or on 
the days the wagon is used. 


(1) Gertain light railway companies have 
abandoned this method in favour of the typi- 
eal « convention » in specifying the duration 
of stay as the only basis for utilisation charges 
(see further on) 

(2) And also for internal traffic in Denmark. 
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1° Mileage. 


The system of charging exclusively by 
mileage is used by the Swiss Railway 
Association and by the Portuguese rail- 
ways, together with the lines of Madrid- 
Caceres-Portugal and the Beira-Alta. 

In France, including Colonies, it is no 
longer used, except by the Paris-Lyons- 
Mediterranean Railway for their Algerian 
lines. 

Charges based on mileage are propor- 
tional to the distance run, except that 
formerly in Great Britain where for cer- 
tain classes of wagons it was fixed 
according to a scale per mile which de- 
creased as the length of the journey in- 
creased. 


2° Duration of stay. 


This system is used in Spain, France, 
India, Italy, Portugal and in Sweden for 
nearly all the internal traffic in these 
countries, and has been adopted in the 
R. I. V. « Convention». The Belgian 
Light Railways, after forty-eight hours, 
make an extra daily charge, in addition 
to the kilometric charges (*). The 
R. J. ¥. « Convention » which provides 
for a daily charge is also likely to take 
the place of the V. W. U. and I. W. R. 
and certain agreements between individ- 
ual companies which stipulate a mileage 
charge to which may or may not be added 
a charge for demurrage. 

The time a wagon is out of the owning 
line is generally calculated in days; cer- 
tain administrations however charge per 
half day and even per hour. 


3° Comparison of the two bases 
of charging. 


The information gathered during our 


enquiry shews a marked tendency to 


(8) With exceptions given later on. 


abandon the first system and extend the 
second one. Thus interchange agree- 
ments between the French administra- 
tions, since 1899, have made a charge per 
day, although previously the charge was 
based on mileage only. 

In 1902, the Spanish railways ceased 
to charge mileage on account of the 
difficulty and amount of work necessary 
to find out particulars of the route- 
followed by each wagon. 

The Paris-Lyons-Mediterranean Com- 
pany have abandoned it in working with 
the Italian railways, but are continuing 
to employ it with the Swiss railways 
until the R. I. V. « Convention» is in 
operation. They are therefore in a good 
position to make a comparison between 
the two systems, and are of the opinion 
thai charging by the day is simpler to 
apply and in addition proportionates 
better the charges for the services render- 
ed by the receiving railway to the for- 
warding line, 

The French Nord Company, which 
charges by mileage (1) for its inter- 
change regulaced by the International 
Union, considers that it is not so prac- 
tical or jsimple as to charge on, time, 
as it does not encourage, like the latter 
system, the receiving line to return as 
quickly as possible the foreign rolling 
stock which is sent to it. 

The Belgian State Railways, which 
make use of the three systems (charging 
for mileage only, charging for time only 
and the combination of the two charges), 
consider that in principle the system of 
combination of mileage and time is 
excellent, because it takes into account 
at the same time the mileage and the . 
time, but they recognise that on account 
of the constant increasing of interchange 
of rolling stock its application has become 


(1) Added to the charge for time. 
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very complicated. They add that the 
system of exclusively charging on mileage 
offers few inducements for punctuality, 
and necessitates moreover a considerable 
amount of work; they conclude by saying 
« Our preference leans rather towards 
charging by time only ». 

Finally, the Belgian National Com- 
pany of Light Railways, the type of 
« convention » which adds a daily charge 
to the mileage charge, states that the 
system which is recognised as good when 
interchange takes place between lines of 
about equal length, is inconvenient when 
the length of the railways differ mater- 
ially. In the first case, the charge on 
mileage is sufficient; in the second, 
however, interchange is not always 
effected under the conditions arranged 
by the « convention». It has therefore 
agreed to some of its associated lines 
charging by time, in spite of its « con- 
vention ». 

To these various remarks, it may be 
added that the very principle of a charge 
based solely on mileage is open to criti- 
cism, for the length of the journey the 
wagon is used is not the only factor in 
considering what the owner should be 
paid. Another factor is the distance 
which a company may sometimes have to 
haul a wagon empty before it gets to the 
point at which it is going to receive the 
load. It is doubtless because of the dif- 
ficulty in checking, that the method is 
only adopted by a small number of « con- 
ventions » (1). 

Finally, the system of charging on 
mileage is inconvenient in the following 
ways : 


4° From ithe point of view of the effi- 
ciency of the rolling stock by allowing 


(1) « Conventions » between the Paris-Lyons- 
Mediterranean Algerian system with the Est; 
« convention » between Spanish railways. 


the wagon to be at the disposal of the 
receiving railway on a mileage rating for 
a certain number of days which the latter 
has no interest in reducing; 

2° The average mileage run by a wagon 
may or may not be the same on one line 
as on another and the period required 
for the journey may differ materially on 
account of the working arrangements, 
gradients, stopping points, etc., and the 
effect of these differing circumstances 
would make the period allowed for the 
return of the wagon to the owning com- 
pany quite insufficient to avoid penalty, 
whilst in another case it might be ample. 


In short, of all those countries with 
which our enquiry has been dealing, only 
Algeria, Belgium and Switzerland adhere 
in their interior working to the system 
of exclusively charging on mileage. 


4° Rates charged for hire. 


The question may be asked whether it 
is desirable to absolutely fix the charges 
for hire which have to be added to the 
expenses due to repair, interest, etc., 
which the owning company incur whilst 
its wagons are on the receiving line. The 
great variety of rates which were applied 
before 1944, that is to say, before the cir- 
cumstances mentioned at the beginning 
of this report made these figures lose 
their significance, though partly due to 
4 difference in the amount of those ex- 
penses taking one country with another, 
shew to what extent the administrations 
interested may vary their methods of 
dealing with the matter, dependent on the 
interpretation. they place on the origina- 
tors of the «conventions». Thus, as 
regards the charge per day the following 
rates were current in 1913-1914 : 


Belgian State and Belgian Nord: 4 fr. 05 
per wagon of not more than 6 wheels; 
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Spanish railways : 2 fr.; 

French railways : 0 fr. 75 to 1 fr. 80 (*); 

Indian railways (broad gauge): 5 fr. 84; 
(narrow gauge): 1 fr. 92; 

Italian railways : 0 fr. 10 per hour, 7. e., 
2 fr. 40 per day; 

Portuguese railways : 2 fr. to 2 fr. 50 
per day. 


The lowest rate was that of 0 fr. 75 as 
agreed to by the most recent French 
« conventions » of the time (Midi-Paris- 
Orleans in 1906, Paris-Lyons-Mediterra- 
nean-Paris-Orleans in 1908, Midi-Paris- 
Lyons-Mediterranean in 1943). 

The general adoption of relatively low 
rates was intended to encourage the re- 
ceiving administrations to look upon the 
return of the wagon as of secondary im- 
portance as compared with using it on 
its return journey. This is in fact the 
principle put forward in 1890 by 
Mr. Hanrez, Chief Engineer of the Run- 
ning Department of the Belgian « Grand 
Central » Railway, a principle which was 
also adopted by, Mr. de Richter in his 
report to the Congress in 1892 in the 
following terms : « The best system of 
interchange with a view of using the rolJ- 
ing stock to the best advantage is to avoid 
as much as possible transport of wagons 
empty ». 

Whatever may be the case, it may be 
considered that the maximum hiring out 
value of the wagons is represented in 
normal times by the charge made for 
them to administrations and private firms 
by the companies which let out railway 
stock on hire. This charge includes, in 
addition to the actual cost, the profit 
which they legitimately make from the 
operation. This charge varied before the 


(1) This rate jis now fixed on the typical 
unit of each of the three classes : flat, covered 
and open. 


war in Belgium, France and Italy between 
1 fr. 25 and 2 fr. 80, according to the 
time of the year and the class of wagon. 


B, — Demurrage charges. 


Of all the problems that arise relating 
to the question of interchange of stock, 
that of rating and demurrage is perhaps 
the most important, because on it largely 
depends the line which will be taken by 
the receiving road in using the empty 
stock on its return journey. If the rates 
are too low, there will be a tendency by 
the administrations to use the foreign 
stock unfairly, during. periods of heavy 
traffic, when their own stock is for the 
time being insufficient. It is not always 
feasible for the administration which 
suffers to retaliate by also keeping back 
foreign stock; the direction of the flow 
of traffic has a preponderating influence 
in such cases, and of the two administra- 
tions, the one with the least freight — 
and consequently fewest wagons — to 
transmit to the other is naturally placed 
in a more favourable position. It can 
profit by it so as not to increase its roll- 
ing stock beyond its requirements for its 
minimum traffic and so avoid the pur- 
chase of new stock, cost of upkeep, sink- 
ing fund, and the necessity of finding 
accommodation for stock which it only 
requires for a portion of the year. If on 
the contrary the demurrage is too high, 
it is to the interest of the receiving 
administration to return the foreign 
wagons as soon as possible, even if it 
has to go to the expense of forwarding 
them empty and paying indemnities to 
consignors for delay in forwarding 
traffic. In such a case both the contract- 
ing administrations are obliged, on ac- 
count of the moderate earning power of 
the interchange stock, to increase their 
total rolling stock beyond the limit really 
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justified by the total of their united re- 
quirements; in this way expenses are in- 
curred which might have been avoided 
with an interchange « convention » better 
thought out. 


The conditions appertaining to the 
application of demurrage play a part that 
is quite as important. In fact if the de- 
murrage is applied to each wagon taken 
separately — and this was the case with 
nearly all «conventions» made in the 
last century — the receiving railway is 
induced for instance to send back a wagon 
concerning which the time allowed for 
its return has nearly expired, when by 
keeping it a day or two longer it could 
send it back loaded to the owning 
company. On the same day it might 
have, at some other point, a wagon be- 
longing to this same company, for which 
it has still in hand, some of the time 
allowed before having to return it, but 
for which it has no use on the spot and 
may have to send it to the ‘same point 
from which the first wagon mentioned 
left empty. This example is sufficient to 
show how illogical it is to apply indivi- 
dual penalties, and to explain why in 
new «conventions» it has become more 
and more the custom to fix demurrage 
for delay that is based on other considera- 
tions than the length of absence of each 
wagon considered separately. The length 
of its stay, beyond which the demurrage 
begins to be applied, is also an important 
point, because it is evident that too short 
a time will prevent the best use being 
made of it for its return journey, but if 
the time allowed is too long, the wagons 
may be used for their own purpose by 
the receiving railway. Finally, whether 
the demurrage shall be permanent, or on 
the contrary limited to those periods 
when the forwarding company is de- 
sirous of disposing of its rolling stock, 


the receiving line will have more or less 
interest in slack times to return the 
foreign stock quickly without making use 
of it. 

We will now give a summary of the 
clauses of the principal « conventions » 
in force which bear on this essential 
aspect of the problem of interchange 
of rolling stock ('). 


a) Regulations of the International Union 
for the interchange of rolling stock. 


This « convention » regulates important in- 
ternational relations in the North West of Con- 
tinental Europe. 

The administrations reciprocally agree to 
help each other in the working of mixed or 
international transport in case of pressing 
need for rolling stock, by supplying such wa- 
gons as may be required. 

The time allowed for the use of rolling 
stock is made up of that due to mileage and 
detention; the charges made for the regular 
use of stock are made up of mileage rates and 
rates for time; to these is added charge for 
late return when the time allowed has been 
exceeded. 

Exemptions for charges on time and the 
charge for delay in returning the stock are 
accorded in certain cases in order to encourage 
the rapid unloading of the wagons, so that they 
may be used over again, or on taking into 
account circumstances independent of the 
control of the staff of the receiving railway 
(eustoms routine, serious damage to stock, 
congestion of traffic). 

Other international conventions are in ope- 
ration which do not vary much, as far as these 
yarious points are concerned, from the one 
we have just dealt with. They are those we 
have already mentioned, viz., those which 
operate on the Scandinavian railways either 


ee 


(1) In order to make the summaries intelli- 
gible, the details of a few clauses have been 
included which do not strictly belong to the 
subject dealt with in this paragraph, 


IlI—2 
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in their international relations between one 
another, or in their relations with the rail- 
ways in the German Union (1). We are pur- 
posely leaving on one side the « conventions > 
which are intended to be replaced by the pro- 
posed R. I. V. « Convention » (2) which will be 
dealt with later on. 


Besides international arrangements, the 
type of « convention » which arranges for 
a separate settling of accounts for each 
wagon is used, though in a diminishing 
degree between certain lines in the same 
country; such is the case in the «con- 
ventions »° between the various lines 
which form the Belgian National Company 
of Light Railways, the « conventions » 
between certain Portuguese lines, « con- 
ventions » between the great French or 
Italian railways and certain local lines 
with standard gauge (see § 7 further on 
for the latter), etc. 

All these «conventions » arrange for 
an individual debit account against each 
wagon. The only advantages which ac- 
crue from this method of dealing with 
the matter make the time the wagon is 
away from the owning line as short as 
possible, and — in theory at all events 
— to make the payment for its use as 
equitable as possible. The first of these 
has a special importance when the wa- 
gons of two administrations are of 
markedly different types, peculiarly 
adapted to the requirements of the 
owning railways. This may explain why 
this kind of « convention » has been more 
particularly adopted for international 
arrangements, as well as for agreements 
between large railway systems and those 
of a local character. Charging rates 


(1) The regulations of the German Union 
equally apply to the relations of the Dutch 
and Swiss railways with the railways com- 
prised in this Union. , 

(2) In particular, the regulations of the 
German Italian Union (I. W. R.). 


made up of two items (mileage and time) 
however offer on the other hand serious 
difficulties : primarily from the point of 
view of the reasonable use of the rolling 
stock. The penalty charge being applied 
in fact to each wagon separately, the re- 
ceiving administration is induced for in- 
stance to send back empty a wagon that 
might be utilised at a station A, but on 
which the time allowed for returning it 
is about to expire, although by keeping 
it back for a day or two days at the most 
A could load it and return it to the for- 
warding line instead of having to use a 
wagon belonging to its own system. On 
the same day the receiving line may have 
at another point B a wagon belonging to 
the forwarding line, on which the time 
allowed has not yet expired, and so there 
being no return load for it in the 
vicinity, it has also to be returned empty, 
whilst the use of a wagon of the receiy- 
ing line might have been avoided as be- 
tween the departure point B and destina- 
tion on the delivering company’s line. 
Another inconvenience arises from the 
complication caused by having to keep an 
individual account for each wagon. 


b) Spain ; « Convention » between the 
Northern and Madrid Saragossa 
and Alicante Railways. 


Similar « conventions » have been arranged 
between other lines of the Iberian Peninsular 
(Spain and Portugal), generally one Spanish 
line with one Portuguese line (1). They are es- 
sentially based on the equal running of wa- 
gons of one company on the line of the other 
railway, and provide, in cases where this does 
not balance, that the company having the 
largest number of wagons running on the other 
line is credited at the following rates per day 


(1) This is the only example brought to our 
knowledge, of an international « convention » 
being in force without individual regulations 
applying to each wagon. 
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and per wagon of every kind including those 
of other companies (1) 
From 1 to 600 wagons . 
Above 600 wagons . 


2 pesetas. 
5 pesetas. 


Reduction of the balance of rolling stock. 


When one of the two contracting companies 
has an excess of more than 600 wagons run- 
ning on the other company’s lines and it wishes 
to reduce the balance to the latter figure, it 
may decide that the junction stations shall 
forward on to its lines all its own wagons com- 
ing from the other company, whatever may be 
their load or destination; moreover it will 
unload at the cost and risk of the other com- 
pany those wagons which are intended for it, 
unless the latter gives up a sufficient number 
of empty wagons to bring the balance to within 
norma] limits. 

The first of these will only be enforced after 
a delay of forty eight hours counted from the 
time notice was given to the authorities con- 
cerned; this time allowance is increased by 
five days when it is proposed to put the second 
of these regulations into operation. 


Stopping of the rolling stock on account of 
interruption in service or from any other 
cause. 


In such case, the said wagons are excluded 
from the daily balance as long as they cannot 
be moved, but on condition that the company 
in whose care they are advises the owning com- 
pany of what has happened within eight days. 
When iit concerns wagons received from a third 
company, an additional eight days is allowed 
for forwarding the advice to each company 
over which the vehicle must pass to reach the 
owning company. 


Returning stock. 


Arrangements are made for this purpose 
sometimes at any joint station, sometimes by 
the station where the consignment was deliver- 
ed, and sometimes at certain junction stations 
where arrangements are made to hand over the 
same number of wagons as have been received. 


(1) The figures vary from one <« convention > 
to another. Those reproduced are those in 
the convention referred to at the head of the 


paragraph. 


Such are the essential points in the type 
of «convention» used in Spain and in 
a certain measure also in Portugal. The 
charasteristics of this type are as 
follows : 


No consideration is given to what may 
happen to any particular wagon, except 


‘that in certain cases it may be asked that 


it shall return through the station it en- 
tered at or through other junction stations 
that have been decided on; it satisfies 
the desire that the interchange use of 
wagons should be equal on each system. 
If the limit fixed is exceeded, a pecuniary 
penalty follows automatically on account 
of the charges made on the day-wagon 
system, the company suffering the loss, 
however, has three other methods of re- 
ducing the seriousness of the break in 
equal interchange, viz., keeping back all 
the wagons belonging to the other com- 
pany whatever may be their loading or 
destination; unloading at the cost and 
risks of the other company the wagons 
destined for the latter, and obtaining 
from the defaulting company a con- 
signment of empty stock. 

These regulations in their original 
wording have been in force about fifteen 
years, showing that they are sufficiently 
comprehensive to meet the requirements 
of the participating railways. 


¢) Rules of the «Indian Railway Con- 
ference » (Assoctation for the inter- 
change of through traffic between 
the railways of British India adher- 
ing to this Association). 


The actual text was put into force the 1 Jan- 
uary 1913 (1), and begins by stating that the 


(1) It was however completed the 1 January 
1921, by means of an appendix applicable to 
some of the railways forming part of the 
T. R. ©. A., and which will be dealt with later 
on. 
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railway on which the traffic originates shall 
supply the wagons necessary for such traffic. 
At the same time if the forwarding railway 
has an excess of not less than 5 % of its total 
goods stock or of 600 wagons (whichever is 
less), on the receiving railway it may call upon 
the latter to supply at each junction as many 
wagons as it considers necessary to reduce the 
outstanding balance to not less than 3 % of 
its total effective steck or to 400 wagons at the 
maximum (in taking as basis the lesser of 
these two figures) and to maintain it at that 
limit. If the call has not been complied with 
within ten days of its receipt and if the balance 
in excess is not maintained within the limit 
required under the call, the receiving line must 
pay on and from the eleventh day, for the daily 
outstanding in excess of the unpenalised 
balance an enhanced rate of hire as follows : 


1° Double the ordinary rate of hire for every 
wagon in excess over the unpenalised balance 
when the outstanding balance is equal to or 
Jess than that which was the cause of the call; 

2° Four times the ordinary rate of hire for 
each wagon on the total excess over the un- 
penalised balance when the outstanding bal- 
ance is more than the calling balance. 


The receiving railway may, however, satisfy 
the demand for balancing the stock by sending 
either empty or loaded wagons, but the parent 
line may refuse to receive empty open wagons 
other than its own in lieu of covered wagons 
and vice-versa; it may also refuse to accept 
empty wagons at any junction after the out- 
standing balance at that junction has been 
cleared off. The excess wagon balance is cal- 
eulated on the total daily balance at all june- 
tions of lines of the same gauge between the 
two railways. 

The receiving railway is on its side allowed 
to claim credit for the loss in equilibrium when 
the outstanding balance against it is at least 
5 % of the total goods stock of the forward- 
ing line (or 600 wagons), and call on the for- 
warding line, after giving seventy-two hours 
notice to take over a sufficient number of wa- 
gons to reduce the outstanding balance to a 
number not less than 3 % (or to 400 wagons) ; 


these wagons must not be returned to the re- 
ceiving railway unless loaded, or when the 
outstanding balance has been reduced to the 
fixed maximum (3 % or 400 wagons). 


To sum up, the « convention » which 
regulates the interchange of rolling stock 
between the greater part of the railways 
in British India has the following 
characteristics : 


The delivering line has in connection 
with the use of its stock on the return 
journey rights which practically limit the 
length of absence of any particular 
wagon. 


The interchange account starts, as in 
b, from the time a call is made for 
equalisation between the number of wa- 
gons forwarded by each railway to the 
other, but with this essential difference, 
viz., that the pecuniary penalty does not 
act automatically solely because of the im- 
portance of the lack of balance in wagons. 
In order that this penalty may come into 
operation, it is necessary that : 1° the for- 
warding line must have asked the receiy- 
ing line for the supply which it, as con- 
signor, judges necessary to adjust the 
loss in balance and to maintain it below 
a certain limit; 2° if this call is not 
satisfied within the ten days, the penalty 
comes into operation, under the form of 
an enhanced rate of hire, commencing on 
and from the eleventh day, of double or 
quadruple the ordinary rate, according 
to the excess of the outstanding balance. 


On the other hand, the line in default 
has the right to adjust the balance if it 
has more wagons than it requires by call- 
ing upon the other railway to take them 
over to bring the balance down. 


These formule are much more elactic 


than those of type b, since on the one 
hand the penalties do not come into 


stg) 


operation until the forwarding railway 
requires the stock, and on the other hand, 
the line having an outstanding balance 
can either continue to use the forward- 
ing company’s stock at the lower rate, or 
adjust the difference by handing over a 
number of wagons and so bring the 
outstanding balance below a certain limit. 

Quite recently (4 January 1921) cer- 
tain railways belonging to the « Indian 
Railway Conference Association » decid- 
ed, as an experiment, to suspend, as 
regards their wide gauge lines, the appli- 
cation of the rules just explained, having 
decided to use their rolling stock in 
common. The essential conditions of 
this «convention » are as follows : 


Unless prohibited by the Director of Wagon 
Interchange, the wagons will be available for 
indiscriminate loading to any station. They 
should, however, be loaded to the owning rail- 
way whenever practicable. 

The ordinary rate for daily hire is fixed at 
4 rupees 4 annias. The payments for hire 
which are made to — or by — 4 line are de- 
termined by the net balance in favour of or 
against that railway as ascertained from the 
halances at all its junctions with any other 
railway. 

The Director of Wagon Interchange has full 
power to call upon a railway to make over to 
the other railway at junctions of interchange 
as much stock as is necessary to reduce its net 
balance to zero, but shall not, except in very 
special circumstances, call upon this railway 
to make over more than this number. 

Any railway which has stock in excess of 
its requirements shall inform the Director, 
who will at once issue orders for its disposal 
amongst those railways that require stock, or 
use it to bring the balance of other railways 
to zero. Should the balance on the railway 
having excess stock not be above zero, it shall 
be within the power of the Director to move 
the excess wagons if he thinks fit. 


d) Rules for operating goods rolling stock 
on the French railways. 


General principles (1). 


The railway companies, while admitting in 
principle that each one of them should be able 
to use the rolling stock which belongs to it 
on its own lines, have initiated a working ar- 
rangement for the common use of the goods. 
rolling stock belonging to them or at their 
disposal, basing this scheme on the following 
principles : 


1° A common account is kept for the use of 
the wagons; 

2° Hach railway should, in principle, have at 
its disposition each day a number of vehicle- 
units (2) approximately equal to its stock of 
vehicle-units, as will be explained later on. 


Central control. 


A central organization called « Office cen- 
tral du mouvement des wagons » deals with 


ee 


(1) The programme drawn up by the man- 
agers of the main French lines for the com- 
mittee who reported on the « convention > 
was a follows : 

« The maximum efficiency of the rolling 
stock should be ascertained; at the same time 
it is necessary for the wagons to return to the 
parent line if only to make certain they are 
kept in a good state of repair; further, each 
line adopting more or less the types of stock 
most suitable for its class of traffic would not 
be satisfied by receiving another kind of stock, 
though of equivalent capacity. 

« It is necessary that the use it may be put 
to should be paid for at its true value and that 
each railway should have the same interest in 
constructing wagons, as is the case with the 
stock of an independent railway. This is the 
essential point. The daily rate of hire should 
therefore he based, not on the value of the 
existing stock, but on the price of that which 
has to be ordered; in addition each railway 
must at periods of heavy traffic be able to 
have at its disposal in kind whatever it may 
possess; it is not sufficient to eredit it with 
hire of wagons whilst the supply it has is in- 
sufficient at such a time. > 

(2) See chapter II, § 4 of the present report 
for the definition of vehicle-units and classes 
of vehicles. 
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the interchange of vehicles used in common 
between the contracting railways, and settles 
for each day and for each class of vehicle the 
vehicle-units to be handed over by each rail- 
way into the general stock, and what is really 
available for each one of them. 


Contribution given by each railway. 


The contribution given by each railway in- 
cludes (1) : 


le The number of vehicle-units from its own 
stock delivered each day into the general 
stock ; 

2° If necessary, the number, positive or ne- 
gative, of vehicle--units corresponding to the 
difference between the number of vehicles re- 
ceived from non-participating administrations 
and that of the vehicles which haye been for- 
warded on to them. 


Stock available on each railway. 


The stock available on each railway is taken 
as the vehicle-units that are running on each 
one of them each day. If on account of the 
railway, to which the consignment is sent or 
is in transit, being unable to receive the traf- 
fic, the vehicles have to stand on the lines of 
another railway, the corresponding vehicle- 
units are looked upon as stock available for 
the railway which is responsible for this. 


Interchange account of stock with foreign lines. 


The Central Control Office draws up and 
settles the accounts for hiring of the whole of 
the participating lines, for the stock inter- 
changed with foreign lines in accordance with 
the « conventions » in force. 

In order to allocate to the different partici- 
pating lines the debits or credits resulting 


(1) This contribution is calculated separa- 
tely for each class of vehicle. Generally all 
which relates to book-keeping and distribution 
is subject to separate enquiries, permits and 
accounts for the various classes of stock, 
although no mention may have been made of 
this in the comments on the « convention >», 
this being done in order to simplify the report 
of the committee. 


from these interchanges, a special account is 
kept by the Central Control Office called « In- 
terchange account of stock with foreign rail- 
ways >. 

To this account is carried the difference be- 
tween the total debits and credits of the finan- 
cial accounts of the various participating rail- 
ways; if this difference is positive (that is to 
say if the debits outbalance the credits) it con- 
stitutes a credit for the said account, and if 
the contrary is the case, it is a debit. The 
account is also credited or debited with the 
amounts in the books of the Central Office at 
the time of the periodic settlements of the 
interchanges between lines of foreign nations. 

The credit or debit balance of this account 
is divided between the various participating 
railways proportionally to the available stock 
credited to each one of them during the cor- 
responding period. 


Joint stock. 


A central organization called « Office cen- 
tual property of each line, the participating 
railways have contributed to the general stock 
a certain number of vehicles which belong to 
no single one of them and are called the « Joint 
stock », a special account for these being kept 
in the Central Office. 

In order to apply the preceding arrange- 
ments, the vehicles belonging to this stock are 
dealt with as if they belonged to a special par- 
ticipating line, but the vehicle-unit accounts 
include them as contributory stock and not as 
available stock. The Central Control keeps 
a working account of the joint stock, which is 
eredited with its credit balances and hiring ac- 
counts, and is debited with costs of storage, ~ 
upkeep, sinking fund and other yearly expenses 
which concern the vehicles forming the joint 
stock. Losses or profits are divided annually 
between the various participating lines pro- 
portionally to the totals of the available stock 
of each one of them during the period of joint 
working. 


Special arrangements. 


Each participating line has right to the 
daily use of a number of vehicle-units repres- 
enting its share in the Association. 


a 
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When for a period of eight consecutive days, 
the amount of available stock in vehiicle-units 
on the lines of a participating railway has 
been Jess than its own share by more than 
10 % (4) of this share, it is allowed to ignore 
the restriction according to it the use of 
other companies’ wagons and has a right to 
request that steps be taken to supply it with 
the stock it requires. 

The same rule applies when during a period 
of thirty consecutive days, the available stock 
of the line on each day has been below its own 
share by more than 2 %. 

Moreover, when during the whole of a period 
of fifteen consecutive days the total of the real 
available stock in vehicle-units is found on a 
participating line to be below its share by 
more than 10 % (1) of this share, this line 
has the right to request and obtain a credit 
equal to half the customary rates (2) for the 
number of day-vehicles representing the dif- 
ference between its share and the total of that 
which it has had the use of. This eredit will 
cease if, after a period of fifteen consecutive 
days, the total available stock has reached a 
number at least equal to the figure correspond- 
ing to the share belonging to that line for the 
said period. This will be charged as a debit 
against the lines which show an excess of ve- 
hicle-days of which they have had the benefit 
relatively to their own share, and the cost will 
be divided between them proportionately to 
this excess. 

Reciprocally, when for the whole of a period 
of fifteen consecutive days the total of avail- 
able stock in vehicle-units found on a partic- 
ipating line has exceeded the latter’s own 
share by more than 10 % of its share, this line 
will pay, unless a contrary decision is given 
by the majority of the other participating 
lines, an amount equail to the value of half the 
customary charges for the number of vehicle- 
days representing the difference between tihe 


i rr 

(1) This rate will be authoritatively revis- 
ed with the object of reducing it, as it will be 
recognised that working conditions of the 
< Office Central du mouvement des wagons > 
are normal. 

(2) Actually this rate is fixed for the unit- 
type of each of the three classes, flat, cover- 
ed and open. 


total of which it has had the use, and its 
share. This payment will cease under the 
conditions mentioned above in the reciprocal 
case. The proceeds will be divided between 
the lines which show a deficit account of ve- 
hicle-days of which they have had the use re- 
latively to the corresponding figure represent- 
ing their share, proportionately to this deficit. 
The two rules set out in the three preceding 
paragraphs may be applied simultaneously. 


It results from the preceding summary 
that consideration of the equalisation of 
interchange serves as a basis for the 
«convention » between French lines simi- 
larly to the « conventions » dealt in a and 
b above, but there are important differ- 
ences between the two. 

The chief feature of the « convention » 
consists in the way in which a lack of 
balance is dealt with. In the first place, 
this is not, as in the cases b and ¢, cal- 
culated for the relation between each pair 
of railways, but for each line in its re- 
lation’ to the whole of the others com- 
bined. In addition, a certain number of 
wagons are put into common use as 
«joint stock». On the other hand, the 
interchange of wagons with the lines of 
other countries, while being subject to 
an account kept between the French and 
foreign railways interested is dealt with 
by a distribution being made of the 
balance of these accounts between the 
combination of French railways. Finally 
—_ and here the « convention » resembles 
that of type b — when the balance is 
upset beyond a certain point, a company. 
which has on its lines less than its share 
is allowed to use without restriction the 
stock of the other companies, to request 
that its own wagons be returned, and 
when the lack of the balance continues 
beyond a certain length of time, to claim 
credit proportional to the number of 
vehicle-days representing the difference 
between its share and the total it has had 
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the use of. Inversely, a line which has 
more than its share must hand over, 
except otherwise decided by the partici- 
pating lines, an amount proportional to 
its excess in wagons. In both cases the 
payment is carried to the common account 
to be divided between the lines. which 
show a surplus in the first case and a 
deficit in the second. 

The adoption of this system, which 
only dates from 41 April 1920, is still 
too recent to enable us to draw any com- 
parison between its advantages or dis- 
advantages. 


e) Convention between the Swiss Pail- 
ways for the common use of goods 
rolling stock. 


Method of using the stock. 


The basis of the « convention > lies in pool- 
ing stock. All stations belonging to the con- 
tracting administrations may utilise this stock 
put to common use; at the same time, when 
they have the choice and when there is no 
trouble in so doing, it is, however, looked upon 
as a rule that the stock should be loaded so as 
to travel in the direction of the owning line 
wherever possible. 

Wagons constructed for special freight are 
excluded from common use; they must be re- 
turned within a specified time, in default of 
which a charge ‘is made for each day’s delay. 


Distributing offices. 


A certain number of distributing offices as 
well as a central office deal with the distri- 
bution of goods stocks according to the requi- 
rements of the stations. 

The amounts paid on account of late delivery 
of stock are placed in a common account and 
divided amongst the various contracting ad- 
ministrations in proportion to the mileage run 
by their stock to the total mileage of that 
pooled. The same procedure is followed when, 
owing to shortness of the pooled stock, foreign 
stock ig used. 


Conditions under which wagons may be used. 


If, on account of physical conditions 
(strength of bridges, loading gauges, ete.) on 
the lines of foreign administrations, transhiip- 
ping of the contents of the wagons becomes 
necessary, the costs of this transhipping 
must be borne by all the Swiss companies 
having an interest in the conveyance of these 
wagons and divided up « prorata » according to 
the mileage they have run loaded on each line. 


Responsibility, 


If the wagons of the contracting companies 
sent on to foreign lines are not returned, the 
resulting loss will be carried to the common 
account, so far as it has not been covered by 
a third party, and will be divided in proportion 
of the mileage of the stock of each one of them 
to the mileage of the pooled stock during the 
year the wagon was away. 


Allowance for mileage and hire. 


Each ‘administration on the lines of which 
a wagon belonging to the associated companies 
runs, pays to the owning company an allow- 
ance of one centime per axle per kilometre. 
The demurrage received from customers at 
stations for delay in loading, unloading or re- 
turning the wagons belonging to the pool, are 
allotted to the company which has conveyed 
the wagons. 

The interchange accounts are made out from 
the returns received from the stations and the 
« Running of rolling stock » sheets. 


Balancing account. 


At the end of a financial year, the final bal- 
ancing account of the association is made out. 
according to the following arrangements : 


a) Each administration pays in to the pool 
account the amount received from the total 
mileage on the lines of the contracting compa- 
nies and on those of other railways in Switzer- 
land and outside, of the wagons it has supplied 
to the common stock including the mileage 
run on its own lines, at the rate of 0 ¢. 4 per 
km. and per axle; 

b) To each contracting company is allocated 
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its share of the resulting amount which is due 
to it in the division of the above mentioned 
receipts < prorata » to the number of wagons 
supplied to the pooled stock by each one of them, 
covered wagons being reckoned 20 % more 
than open wagons. 


The «convention», the summary of 
which we have just given, differs in 
nearly every respect from the other « con- 
ventions » by which two or more com- 
panies have to a greater or lesser extent 
pooled their roiling stock. The prin- 
cipal points which are not found in any 
other « convention » are as follows : 


Penalties incurred on account of the 
late delivery of stock and use of foreign 
stock in case of a shortness in pooled 
stock are charged to the common account. 

Certain transhipments and _ certain 
losses on wagons forwarded to foreign 
lines are charged to the common account. 

Payment to the owning company by the 
company using the vehicle of a mileage 
allowance, the owning company, however, 
putting into the common pool at the end 
of the year an amount that is propor- 
tional to the total mileage of its own 
vehicles. 

Distribution of the net receipts from 
the common funds, between the contract- 
ing companies, « prorata » to the number 
of wagons they have respectively supplied 
to the common stock. 

This « convention » has been in opera- 
tion since 1887 without any appreciable 
alterations being made to it, from which 
it would seem that it may be considered 
that up to the present it has given com- 
plete satisfaction to the companies using 
it. At the same time it may be asked if, 
owing to the increase in the cost of wa- 
gons that has taken place during the last 
few years, the rate of remuneration pro- 
vided for is not now too low to induce 
the companies to increase their rolling 


stock, there being no clause in the con- 
vention to force them to do so when 
traffic demands this. 


f) Regulations known as the «*. 1. V.» 
for the interchange and reciprocal 
use of vehicles in international 
traffic. 


This convention, which is only under 
consideration at the present moment 
(September 1921), is almost a copy as far 
as general details are concerned, of the 
German Italian Union (I. W. R.) regula- 
tions which it will replace, but differs in 
certain essential points, one being an 
important improvement which has been 
added dealing with the conditions relat- 
ing to the use of foreign stock, by the 
receiving railway on the one hand, and 
fixing the interchange account on the 
other. The rules regulating these two 
points are as follows : 


The charge for the use of the stock is limited 
to a charge on time, whilst the I. W. R. sti- 
pulates for a charge on mileage and in addi- 
tion a charge on time. 

In addition, the charges on time are caleulat- 
ed per whole day anid per wagon and are fixed 
as follows : 


2 fr. 50 for each of the 3 first days; 

3 fr. for the 4%, 5, 6 amd 7™ days; 

4 fr. for the 8, 9**, and 10 days; 

5 fr. for the 11, 12, 13%, 14th, 
15 days; 

6 fr. for over 15 days. 


and 


These charges are not applied to privately 
owned wagons. 

The characteristics peculiar to this formula 
are in the first place the abdlition of all con- 
sideration of distance and special circum- 
stances (customs, Sundays and fete days, con- 
ditions relating to re-utiligation, etc.), in de- 
termining the starting point for the applica- 
tion of the penalty charge, by fixing a daily 
rate which is increased from the beginning of 
the 4‘ day, then in fixing a charge for hire 


which increases daily after the third day up 
to the 16". 

Arranged on this basis, the accounts will 
be materially easier to make wp than with 
those of the other International Conventions 
and so will escape the criticisms raised under 
the following heading « C » against individ- 
ual regulations. Jt may be asked, however, 
if outside the above advantage this scheme, 
which is about to be tried, will not induce the 
receiving lines — more particularly those on 
which, owing to their size, certain journeys 
there and back will take more than three days 
— to send back empty vehicles which should in 
the general interest be used on the return 
journey. 


g) Conventions in which the stock is 
simply pooled without any charge 
being made for its use. 


According to the replies received, this 
system is made use of at least in the three 
following cases : 


a) Interchange between the « South Afri- 
can Railways and Harbours » on the one 
hand, and the « New Cape Central Railways » 
and the Lourenco-Marques Railway Company 
on the other. It should be pointed out that 
the latter’s stock (930 wagons) is of small im- 
portance in comparison with the S. A. R. 
(28 000 wagons). We have not been supplied 
with the corresponding information by the 
N. GC. C. Railways; 

b) Interchanges between the various Dutch 
Railways Netherlands State Railways 
(S. 8.), Holland Railway (H. S. M.), Central 
Netherlands Railway (N. C. 8.) and North- 
Brabant-German Railway (N. B. D. G.). The 
pooling applies also to sheets and other loose 
fittings ; 

c) The railways of Great Britain which 
before the war had a common convention 
(Rules of the <« Railway Clearing House >») 
based on the principle of individual regula- 
tions for each wagon, and who abandoned this 
system, for the time being at least, when the 
Government of Great Britain, on the outbreak 


of war, took into its hands the almost abso- 
lute control of the British Railways. 

In January 1917, all the controlled railways 
adopted a method of pooling, which was at 
first limited to sheets and open wagons, and 
afterwards included ropes and covered wagons. 
Under these new rules each participating 
company may use the stock belonging to the 
pool as if it were its own. The question of 
the continuation or the modification of the 
rules put into force during the Government 
control of the railways was still being con- 
sidered at the date when our questionnaire 
was replied to (January 1921). — 


C, — Fixing the time from which charge 
for demurrage is made. 


In the recent conventions we have 
just analysed, it is particularly simple 
and easy to determine this, it being only 
necessary to know either the daily inter- 
change balances at the various junction 
points, or the number of days the stock 
of the delivering line has remained on 
the receiving line. It is not the same 
however when each wagon is liable to be 
penalised individually; in this case it is 
evidently necessary to fix the length of 
time required to accomplish the various 
operations it has to execute — transport 
on ‘the outward journey, customs for- 
malities, unloading, disinfection, reload- 
ing, transport on the return journey — 
and to closely follow the successive stages 
of the wagon from hour to hour. 
Generally the total detention is increased 
by Sundays and fete days which occur. 
during its journey; this addition is only 
itaken into account when the Sundays or. 
fete days happen to occur on the days. 
that were fixed for unloading or loading. 

The International Union’s Regulations 
allow a deduction to be made for the Day 
of Repentance and Good Friday in 
Germany, and for Shrove Tuesday and the 
Assumption in France and Belgium. It 
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is easy to see what complications the 
application of such close rules give rise 
to in drawing up the interchange ac- 
counts, and the interest a certain number 
of administrations have in adopting new 
rules for regulating interchange, which, 
in addition to their advantages as regards 
increasing the efficiency of the rolling 
stock, have also that of making the 
penalty charges dependent on the actual 
situation of the whole of the interchanged 
wagons. By this latter method there is 
in fact no necessity to ascertain for each 
wagon any particular circumstance that 
might tend to increase the time it was on 
its journey, because anything of this 
nature would be compensated for in tak- 
ing the interchange wagons as a whole, 
and it is sufficient in consequence to 
determine either the average stay allow- 
ed without a penalty charge, or the 
numerical extent of the wagons out of 
balance beyond which the penalty charges 
are applied. Only detention resulting 
from break-downs or cases that are 
unavoidable should be recorded and de- 
ducted (‘), but these are relatively rare 
and accordingly do not appreciably com- 
plicate the drawing up of the interchange 
accounts. 


D. — Various penalty charges. 


Some conventions, in addition to de- 
murrage, insist on penalty charges for 
the use and working of foreign wagons 
not in accordance with the rules. 


The Regulations of the International 
Union stipulate penalties, as regards wag- 
ons returned empty in a wrong direc- 
tion towards the owning line, and ‘hereby 


(1) Generally under the condition that an 
advice is immediately sent to the forwarding 
line. 


profit those administrations who have 
unduly hauled the empty wagons. 


4° The charges for use paid by them to 
the owning railway; 

2° The same sum on account of hauling 
the wagon empty. 


On the other hand, if in spite of the 
conditions stipulated for loading the stock 


on its return journey a wagon is reloaded 


for a station beyond the owning railway 
and situated on a line that has not been 
used for the outward journey, the journey 
which the wagon will be obliged to make 
empty in order to follow its usual route 
and return to the owning administration 
will bring into operation the penalties 
provided for in rules 1° and 2° above, 
at the cost of the administration respon- 
sible for the irregularity. 

The latter will also be charged de- 
murrage for each day beyond the time 
allowed for the journey in the proper 
direction. 

The International Scandinavian Con- 
yention and that of the German Union, 
which are as far as this point is concern- 
ed a reproduction, stipulate that when on 
account of reloading a wagon for a station 
that was not passed through on the out- 
ward journey, the return journey has 
been increased by 200 km. (125 miles) 
above the outward journey, the admi- 
nistration responsible shall pay to the 
owning railway, for each kilometre of the 
journey beyond 200 km., a sum equal to 
six times the hiring charge. 

In addition to the cases provided for 
in the preceding paragraph, each foreign 
wagon used contrary to the regulations 
provided for in the convention entails a 
payment to the owning company of 5 fr. 
per wagon per day for the use of the 
wagon contrary to the rules; this also 
applies in certain cases of irregular 
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unloading of wagons in the course of 
their journey, or the handing back at a 
transit station not officially recognised, 
of empty or insufficiently loaded wagons. 

Finally, if any empty or insufficiently 
loaded wagon is sent back to the owning 
railway over a route different from that 
taken when on its outward journey, the 
administration at fault must pay the 
conveying administration for the haulage 
of this wagon at the rate of six times the 
mileage charges relative to the distance 
covered by the empty or insufficiently 
loaded wagon. 

The authors of the projected R. I. V. 
Convention have adopted a much simpler 
wording, confining themselves to stipulat- 
ing that all use of foreign wagons con- 
trary to the stipulations of the conven- 
tion entails, for the administration at 
fault, a payment to the owning admini- 
stration, of a fine of 40 fr. per wagon 
per day for each wagon that has been 
misused. This charge ceases when the 
wagon has been returned into the hands 
of the owning administration. 

The Belgian Conventions stipulate a 
fixed fine of 50 fr. per wagon, in addi- 
tion to what is due for the use of it, 
in case of the use of the stock of one 
line which has not been previously 
authorised for interior service on another 
line. 


In certain Spanish Conventions it is 
stipulaied that the company which detains 
or makes use of transhipped wagons shall 
pay .to the other Company 10 fr. per 
wagon per day, this wagon, however, is 
entered in the daily balance account. 

The regulations of the « Railway Clear- 
ing House » in force before the war pro- 
vided, in case of wagons sent in wrong 
directions, for a penalty charge which was 
generally double that stipulated for any 
other kind of detention. 


The regulations of the « Indian Rail- 
way Conference » stipulate that for send- 
ing in the wrong direction or for misuse, 
a fixed charge of 16 fr. per wagon, or 
dowble the hire charges shall be made, 
in addition to any other charges incurred 
under these regulations. 


_E. — Compensation in kind. 


« Conventions » arranged on systems. 
more or less similar to a pool generally 
provide that when the want of balance 
exceeds a certain number of wagons or 
a certain proportion of the stock of the 
line which is short of wagons (crediting 
line), the line which is benefitting thereby 
can be made to re-establish the balance 
by handing over a supply of empty 
stock (1). With the same object in view, 
certain « conventions » allow the line that 
is short of stock the right of demanding 
the handing over of its wagons in the 
junction station, and this at the cost of 
the line that has benefited (debiting line), 
at the same time allowing the wagons of 
the latter to pass through (?). 

Inversely, the debiting line is allowed 
to request that the loss in balance shall 
be put right when the balance against it 
exceeds a certain limit (*). 

Sometimes it is arranged that the 
crediting line shall not be expected to 
conform as long as the balance is upset, 
to the restrictions that apply to the stock 
in returning ({*). 


(1) See above, in the analysis of the « ¢on- 
ventions » between the Spanish railways, the 
rules of the « Indian Railway Conference » 
and of the « convention » between French lines. 

(2) See above, in the analysis of the « eon- 
ventions » between Spanish lines. 

(3) See above, in the analysis of the Rules 
of the « Indian Railway Conference >. 

(4) See above, the analysis of the convention 
between Spanish railways and the convention 
between French railways. 


a 
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In the system of pooling now being 
tried on a certain number of broad gauge 
lines in British India, the director of the 
traffic has considerable authority and 
may order one of the participating lines 
to send along stock to another participat- 
ing line. 

Without giving an entirely satisfactory 
result, these various methods of balancing 
are of such a nature as to minimise, more 
efficaciously than by imposing pecuniary 
penalties, the seriousness of any lack of 
balance (dependent of course on the 
orders given for the supply of empty 
stock being promptly executed). These 
orders are in fact given by the central 
control to those districts where there is 
an excess of empty stock due to the pre- 
dominence of incomings over outgoings; 
those who receive these orders gain no 
material advantage by evading them. 
Wagons on which pecuniary penalties are 
imposed are on the contrary distributed 
indiscriminately amongst all the stations 
which, if short of stock for their con- 
signments, may be tempted to irregularly 
use a foreign wagon rather than return 
it empty. 

At the same time, it is mecessary to 
make a proviso as regards the method of 
handing over wagons coming from the 
erediting line, which is not very practical 


’ in its application, for if the debiting line 


abuses its position to keep wagons of the 
crediting line (in order to make up for 
its own shortage) it will be in need of 
stock for transhipping wagons that the 
latter has delivered loaded and con- 
sequently will have to leave them loaded 
— and so keep them idle without profit 
to anybody — as soon as there is an in- 
sufficiency of room in the goods sheds 
or wharves. 


§ 6. 
CONVEYANCE OF EMPTY STOCK. 


A Company may have to forward empty 
stock to another line, either to pick up 
goods for its own use (fuel for instance), 
or to forward them on to other lines of 
its own system, or to another line situat- 
ed beyond that to which the consignment 
was sent. Finally, certain administrations 
have mutually agreed to help one another 
in cases of shortness in stock. 

The most interesting stipulations relat- 
ing to these kinds of consignments are 
as follows : 


Regulations of the International Union. 


If wagons used by an administration for 
traffic over several railways or for interna- 
tional transport, run unloaded over an inter- 
mediate line either on the outward or return 
journey, or if they travel empty over an inter- 
mediate line, or if when empty they make use 
of a longer route of an intermediate line than 
that they travelled over loaded, the administra- 
tion at fault must pay to the administrations 
which have incurred the empty mileage the 
charges mentioned in § 5, subsection D above 
for breaking the regulations. The use of bor- 
rowed wagons for purposes other than those 
for which they are designated by the owning 
railway entails the same penalties. 


International Scandinavian Conventions and 
Regulations of the German Union. 


If wagons requisitioned on loan for trans- 
port are not returned to the owning adminis- 
tration by the same route taken on the out- 
ward journey, or if they are sent back insuf- 
ficiently loaded, the administration that re- 
quisitioned them is required to pay six times 
the customary charge for mileage ‘to the inter- 
mediate administrations for the journeys 
made in one or other direction by the empty or 
insufficiently loaded wagon, deduction made 
for the distance travelled by the wagon when 
sufficiently loaded on the same line even 
when this has been accomplished on other lines. 
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As with the Regulations of the International 
Union, the charges for improper use of wagons 
apply equally to all empty wagons that are 
used for any other purpose than that allowed 
by the owning railway. 

When an administration belonging to the 
Union hires wagons for any use it likes to put 
them to, it has to pay, during the period for 
which they are hired, mileage charges that are 
six times as great for these wagons if empty 
or insufficiently loaded both for the outward 
and the return journey. 


R. I. V. Convention. 


It differs little in this respect from the type 
of conventions we have just dealt with as re- 
gards the penalty charges imposed, which are 
uniformly fixed at 40 fr. per wagon per day 
for misuse, as explained above in § 5 under 
subsection « D >. 


Conventions between the Spanish lines Nord- 
Madrid-Saragossa-Alicante and between the 
Italian State Railways and various secon- 
dary lines. 

A charge for haulage is made by the line 
that is rum over : it is stipulated that the 
Journey shall be made as rapidly as possible, 
and that the wagons shall not be used under 
any pretext whatever by the line they have 
been handed over to, and that an indemnity 
consisting in a reduction of the charge for 
haulage shall be paid to the owning line in 
case of delay. 


Indian Railway Conference. 

A charge, fixed by mutual arrangement be- 
tween the lines, is made for this kind of run- 
ning, and wagons sent empty in order to bring 
back coal for the owning railway are only 
charged at half the usual hire rates. 


Sy 
INTERCHANGE BETWEEN MAIN 
RAILWAYS AND LOCAL LINES. 

These interchanges are relatively of 
small inmportance, because a number of 
local light railways have a smaller gauge 
than the main railways with which they 
join up. They are most often the 


object of a special convention between: 
the main and local lines in contact. 
Certain small railways in Great Britain 
have become parties to the regulations of 
the « Railway Clearing House », whilst in 
Switzerland local lines form part of the 
« Association suisse du matériel roulant ». 
In Belgium the running of State Rail- 
way stock on the light railways is subject 
to certain conditions of which the follow- 
ing are the chief: . 

The wagons must be returned within twenty- 
four hours, this time allowance is doubled for 
stock sent loaded to the light railway and 
used for a return load which must be at least 
a fifth of the registered loading capacity of 
the wagon. 

A charge is made for the use of stock put at 
the disposal of the light railway based on 
hours per wagon, also in case of delay in the 
return of the stock, a charge is made on the 
same basis. 

The stock can. only be used for goods, the 
conveyance of which has been or will be car- 
ried out by the State Railway. 

In case of damage, of whatever kind or cause, 
the light railway must pay the costs on pre- 
sentation of the bill by the State Railway. 


These special « conventions » do not 
materially differ, in the majority of their 
clauses, from the « conventions » between 
main lines which we have already in- 
vestigated, it is only necessary to retain 
those clauses which concern them parti- 
cularly, the object of some being to make: 
the big line render assistance to the local: 
line without reciprocity, whilst others are 
to simplify the drawing up the inter- 
change accounts. 

It is for this reason that the « conven- 
tions » of the Italian State Railways with. 
various light railway companies stipulate: 
that the State Railways (when, according 
to their judgment the requirements of 
their own traffic permit it) will supply 
empty wagons which the light railways: 
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may require for consignments starting 
from their own stations and being worked 
over both systems. A similar arrangement 
exists in the convention between the rail- 
ways of the French Midi and the Herault 
Railway Company. 

The Convention of the French Midi 
Railway Company and the « Société des 
voies ferrées des Landes » stipulates that 
the latter railway, which has no goods 
rolling stock of its own, shall be supplied 
by the Midi Company in consideration of 
a very small daily charge for the first 
three days, but more than double ior the 
four successing ones and nearly five 
times as much from the eighth day 
onwards. 

The Conventions of this same « Com- 
pany » with the « Société des chemins de 
fer des Pyrénées-Orientales » and with 
the lessee of the line from Luxey to 
Mont-de-Marsan, stipulate that the goods 
rolling stock of the light railway is to a 
certain extent for joint working with that 
of the main line. The latter credits the 
owning railway daily with the number 
of wagons of the local lines that it 
has in use, and debits it each day 
with the number of wagons that are 
in use on the local lines. This meth- 
od of settling has the advantage of 
being very simple, since it avoids having 
to follow the routes the wagons of the 
local line take on their trips on the prin- 
cipal line. It also expedites their return 
to the owning line, and compels an ac- 
count being kept of the length of their 
stay with a view of a charge being 
eventually made. 


§ 8. 


INTERCHANGE BETWEEN RAILWAYS 
HAVING DIFFERENT GAUGES. 


Two cases have been brought to our 
notice, one is that of wagons sent by a 


forwarding agent for traffic between 
Paris and Portugal. On account of the 
difference of width between the French 
line and that of the Iberian Peninsular, 
the wagons in question are constructed 
in such a way that their axles may be 
rapidly changed when crossing the 
Franco-Spanish frontier. These wagons, 
however, belonging to a private owner do 
not necessitate an interchange account 
between the administrations participat- 
ing in their transport. 

The second case is that of interchanges 
between standard gauge and narrow 
gauge in Denmark and in Sweden. The 
narrow gauge wagons are loaded on 
special trucks of standard gauge. The 
convention which regulates the inter- 
change between Swedish railways as re- 
gards their internal traffic provides as 
follows for the interchange of narrow 
gauge wagons. 


The charges for the use of these special 
trucks are based on mutually arranged conven- 
tions which govern the relations between the 
companies. The Swedish Railway Company, 
with standard gauge, takes charge of the nar- 
row gauge wagon as soon as it is placed on the 
special truck. 


§ 9. 


DAMAGE AND REPAIRS TO INTERCHANGE 
WAGONS. 


The regulations, dealing with this 
subject differ more or less in the dif- 
ferent conventions, but with the excep- 
tion of a few details they agree with one 
or other of the types described below. 


Technical Regulations of the Interna- 
tional Union (governing the countries 
belonging to the International Union). 


Where vehicles are found to be damaged 
when offered for interchange, but the damage 
is not serious enough to prevent their being 
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accepted, particulars of the damage are taken 
by both companies at the point of interchange, 
these records are the basis of claims for da- 
maged stock, but account is only taken of those 
(except in certain cases specified in the re- 
gulations) which exceed 18 fr. 75 per vehicle. 

Damage that has not been noted in this way 
at the transit station is charged to the admi- 
nistration on the lines on which the damage 
is noticed or has happened. It is understood 
however that the owning administration bears 
the cost of damages to axles, wheel centres 
and tyres, whatever may be the nature or 
cause, but it will not be expected to send 
wheels for the return of its stock, unless the 
damaged ones are sent back to it. 

All repairs required to a foreign vehicle, 
which one or other of the contracting parties 
has to repair in order that it may continue 
its journey, are performed at the cost of this 
party, although it may ask the owning com- 
pany to forward the parts necessary to carry 
out the repair. ’ 

When the damage to a vehicle is such that 
it cannot be returned on its own wheels it must 
be loaded up om another vehicle. This return 
journey as well as the forwarding of the re- 
pair parts asked for or the return of those 
parts which have been damaged or become 
useless, is always done by means of the ordin- 
ary train service without charge, but the ad- 
ministrations keep account of the value of the 
repair parts forwarded, according to the sche- 
duled prices given in an appendix to the Regu- 
lations. 


Scandinavian Conventions (International 
and Interior) and Regulations of the 
German Union. 


A, — All losses or damages that have oc- 
curred to other companies’ wagons cr to their 
parts are, when they exceed 50 fr. charged to 
the administration using the wagon on the 
line of which they were first noticed, under the 
following chief conditions : 


a) The axles and wheels must always be 
gratuitously replaced by the owning adminis- 
tration, in return for the old parts; 


b) The costs are invoiced, even when they 
do not exceed 50 fr., if they are to be charged 
to individuals ; 

c) The loss of loose or detachable parts is 
carried to the accounts, whatever may be the 
cost of their replacement. 


The prices for the more common repairs are 
given in an appendix of the Convention. As 
regards repairs, the cost for which is not in- 
cluded in this appendix, the material which 
has been used is invoiced at cost price and the 
workmen’s wages at the current rate plus 
100 % to cover workshop expenses and small 
details which cannot be invoiced. 


B. — The cost of repairs and new parts 
must not exiceed the sum obtained by deducting 
from the value of the wagon when new (exclud- 
ing the axles and wheels) 1/6™ of the cost of 
fitting it out (value of the old material re- 
maining) and assuming a life of 30 years de- 
ducting 1/30 of the remaining 5/6'° for 
every year of its life, the minimum to be 
5/12 s of the full value. 


O. — This system involves the necessity of 
recording damage to vehicles in ordinary use 
at the time they occur, so as to be able to 
cheek later the charges made for the repairs. 
With this object it is stipulated that the dam- 
ages — with the exception to those of parts 
specially listed — are reported by the station 
where they have occurred by means of labels 
fixed on the framing of the vehicle; other 
damages that may occur later on must not 
however be put on this label, but on fresh ones 
placed by the side of the first one. 


D. — On the other hand, at all transit sta- 
tions, the wagons must be checked over by the 
employees of the administrations who are 
working there jointly and who particularly 
notice whether the damaged wagons, although 
fit to proceed, have the proper labels on them. 


E, — Damage which has occurred to wagons 
of another line and which may be easily and 
immediately repaired on the line of the admi- 
nistration using the wagon, must be repaired 
without delay at the station where it is no- 
ticed. If it is thought that the wagon cannot, 
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without injury or danger, continue its journey 
loaded, the administration of the line on which 
the damage was found must unload it at its 
cost and according to the nature of its damage 
send it back to the owning administration, or 
to its own nearest workshop to be repaired. 


F. — The carriage of repair parts and the 
return of similar parts that are damaged, as 
well as the conveyance of wagons that are in- 
capable of running, is to be carried out gra- 
tuitously. 


Regulations dealing with damage to roll- 
ing stock arranged between the French 
administrations and extended to their 
relations with the Belgian State and 
Italian State Railways. 


As a general rule repairs due to damage 
must only be taken in hand by the owning ad- 
ministrations, except such work as fis ne- 
cessary for the safety of general running. If 
such a repair cannot be carried out the vehicle 
is returned on a truck to the owning adminis- 


tration. 


When the damage to a vehicle belonging to 
one line occurs on one of the other lines and 
is such that by means of a temporary repair 
this vehicle can be put into such a condition 
that it can safely run on an ordinary train, 
this temporary repair is effected at the cost 
of the company which does it (1), but the 
completion of the repair is at the cost of the 
owning railway. 

Tf this cannot be done, the vehicle is dis- 
mounted and sent back on a truck to the own- 
ing railway, but in this case the charges for 
repairs are paid by the line responsible at 
cost price, exclusive of costs relating to the 
fitted axles. 

No checking of damage is made either in 
the junction stations or in the workshops of 
the owning administration, by the other rail- 
way. When the damage is such that an in- 
yoice is necessary, this is aiccepted without dis- 
cussion by the administration responsible for 
the damage. 
ee 

(1) Repair parts supplied by the owning 
railway are not invoiced. 


The points dealt with in paragraphs A (a) 
and F of the above summary of the Scandina- 
vian and German Union « Conventions » bear 
a marked resemblance to French regulations. 
The subject treated in paragraph B (charges 
for replacements) is arranged in a similar way, 
but the annual depreciation is calculated at 
only 1 % per year of service of the damaged 
wagon, instead of 1/30, and no minimum is 
fixed. 

On the other hand, when the vehicle is enti- 
rely destroyed or lost, and the administration 
responsible for the damage or loss does not 
return to the owning administration, either 
the remains of the vehicle or the fitted axles, 
it must pay to the latter the total first cost of 
the vehicle including axles and wheels less 
0.75 % per year of service of the vehicle. 


To sum up, the line responsible for the 
damage has nothing to pay to the owning 
railway for repairs effected by the latter, 
except in cases where the wagon has been 
totally destroyed or sent back loaded on 
another wagon. 


R. 1. V. « Convention ». 


As in the preceding case, no checking is done 
by the two parties, and the repairs to damaged 
wagons must in principle only be taken in 
hand by the owning administration. Neither 
is there a minimum. charge stipulated for re- 
pairs below which the latter are not invoiced 
to the line on which the damage occurred, and 
the invoice sent must be accepted without dis- 
cussion by the administration which is respon- 
sible for the damage. 

Finally, as in the case of the French Regula- 
tions, the sum to be paid for a wagon con- 


demned to be broken up is calculated by de- 


ducting from its stock value that of the 
mounted axles then, from the difference 1 /6, 
and from the remaining 5/6 1 % per year of 
service; this differs, however, from the French 
Regulations, inasmuch as the same yearly re- 
duction (instead of reducing it to 0.75 %) is 
applied in the case of a vehicle that has been 
lost or has disappeared. 


IliI—3 


— 542 — 


On the other hand, the « convention » con- 
tains the following original provisos : 


In order to fix the sum to be paid for a wa- 
gon broken up or destroyed, the amount ob- 
tained as explained above, must be multiplied : 

By 4 for wagons put into service before 
1 January 1916; 

By 3 for wagons put into service from the 
1 January 1916, to the 31 December 1917. 


For wagons put into service from 1 January 
1918, no alteration will be made to the result 
obtained. On ail other points the R. I. V. 
« Convention » closely resembles on the whole, 
the second type of « convention >» summarised 


above. 


Various « Conventions ». 


The preceding regulations control the 
relations between the most important 
railway systems of Continental Europe; 
all other regulations in force resemble 
more or less one or the other of those 
which have just been summarised. 


Examination by the companies at the junic- 
tion stations in general (Spain, Great Bri- 
tain (1), India and other British Colonies, 
Switzerland) and the conveyance of damaged 
rolling stock other than that of repair parts 
is free. 

In Spain, wagons are repaired on the spot 
or in the nearest workshop; in case this is 
impossible, they are returned on a truck to 
the owning line. In Great Britain, light re- 
pairs are done on the line where the damage 
occurred; the wagons are only sent back to the 
owning line in case they require more repair 
than the former is able to deal with. In Bri- 
tish India the receiving line does the repairs 
and replaces the missing parts, in order to 
keep the wagon in a running condition. In 
case of damage necessitating its conveyance on 
a wagon, the debris is forwarded to the owning 
line. 

The cost of the repairs is. generally dealt 
with by the administration on the line of 


(1) Jt may be supposed that this has been done 
away with since the pooling of rolling stock. 


which the damage occurred; exception is so- 
metimes explicitly laid down in the case of an 
inherent defect (Algeria, Spain) (1). Also, no 
invoice is made out. ; 

In Switzerland it is borne when the cost is 
below 50 fr. 

In Great Britain, since the pooling of the 
stock, all renewals of parts are carried out by 
the owning railway and the costs of repairs 
done by another line are invoiced by the latter 
to the owning line. 

In British India, the necessary parts sup- 
plied to the receiving line to do the repairs 
are invoiced to it, but it keaps all the broken 
parts, except the wheels and axles, which it ° 
returns to the owning railway. — 

On the other hand, if on the arrival of a wa- 


gon at a junction station, damaged or missing 


parts are noted, the receiving line invoices 
them to the delivering line on the following 
conditions : 


1° In the case of a single vehicle when the 
cost exceeds 100 rupees; 

2° When the cost of each missing detail or 
component part of the wagon is 10 rupees or . 
above, with the exception of specially named 
parts which must be paid for in any case. . 


The ‘line responsible is generally held to 
accept the invoice as made out by the parent 
railway. With the same idea in view, the 
Spanish <« Conventions » stipulate that before 
damaged stock is returned, it must first be 
seen by inspectors for the two railways so that 
each side may report on it. 

In conelusion, we will point out that the 
« Convention » of the Companies of British 
India stipulate that in order to avoid deten- 
tion of wagons on another line owing to 
waiting for repair parts, the lines concerned 
shall supply sufficient quantities of special or 
non-standard fittings to each of the interchang- 
ing lines to be kept in a store at a central sta- 
tion. 


(1) The exception, however, only includes 
the repair of the damage itself and does mot 
include the consequences of the accidents, 
which may have resulted from the damaged 
vehicle, for which the line on which they oc- 
eurred remains solely responsible. 
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CuapTer III. 
Loose fittings. 


Interchange of rolling stock between 
neighbouring railways necessarily entails 
that of the loose fittings used to protect 
or fasten the goods conveyed. The 
interchange of these fittings, as far as 
international European relations are con- 
cerned, has already been subject in a large 
measure to regulations very similar to 
one another, and rules of a more uni- 
form nature will be applied when the 
R. 1. V. « Convention » comes into opera- 
tion. These are a reproduction word for 
word, as far as this question is concerned 
of the regulations of the German-Italian 
Union and that of the International Scan- 
dinavian Conventions, which are them- 
‘selves similar to the German Union Code. 
The clauses are as follows (*) : 


All loose fittings used in loading and for 
which it is intended to make other companies 
responsible, should possess, wherever possible, 
the distinctive mark of the owning railway. 
These fittings should also be shown on a list 
attached to the way-bill. 

In the case of returning an open wagon pro- 
tected by sheeting belonging to the owning 
railway, the sheets used by the dispatching 
station may be left on the wagon. The ori- 
ginal list is endorsed accordingly and conti- 
nues to accompany the sheets until their re- 
turn on the lines of the owning administra- 
tion (2). ' 

The same procedure is adopted in cases 
where the load is transhipped on the journey. 

On the return journey, the loose fittings 
(sheets, chains, ropes, racks, packing) must 


(1) According to the R. I. V. proposed 
« Convention » in project, when the arrange- 
ments are not identical. 

(2). The B..1..V., Li W..B., .V: WU. and 
other « Conventions » of the latter type stip- 
ulate also when returning them, the new 
despatching station should at once advise, by 
writing, the original dispatching station that 
they are sending the sheets back. 


not be used except for consignments destined 
for the owning administration. Those for 
which there is no use under these conditions 
must be sent back free of charge to their depar- 
ture station, by the lines used on the outward 
journey, and with the original list, within 
ten days after the unloading of the wa- 
gon. The fittings used for loads sent to sta- 
tions belonging to another company where 
the wagons (which the fittings accompanied) 
are to be used for consignments destined for 
stations on the line of the administration to 
which they belong are also carried free of 
charge. 

Loose articles (which have 
loads) not in use should be returned to the 
owning station by the most expeditious means. 

Administrations which are involved in the 
return of a sheet, are each allowed 5 days, 
starting from the day following the one on 
which it actually arrived at its destination, 
for returning this sheet either on to the next 
railway or to the owning railway. If the 
total of these time allowances exceeds this 
limit, the owning administration has the right 
to claim from the lines on which the 5 days 
have been exceeded demurrage of 1 fr. per 
day above the number allowed (except in cases 
where exemption for the wagon has been al- 
lowed). An administration responsible for 
wrongly sending the sheets on their return 
journey is charged from the expiration of the 
time allowed up to the time the sheets have 
reached the owning line or one of the lines 
used on the outward journey (1). 

Claims for missing or wrongly sent fittings 
are not entertained unless they are made 
within 3 months after leaving the owning 
railway. The owning administration has the 
right to dlaim, for each lost fittings, half or 
the whole of the cost of replacing it according 
to the kind of fitting. In Great Britain an 
agreed scale of recompense is in operation. 


accompanied. 


ot) Se See 


(1) The I. W. &. and V. U. W. (and other 
« conventions » of the latter type) stipulate 
that the time allowed for the return shall not 
exceed that fixed for the wagons, beyond which 
the administration at fault is fined 0 mk. 50 
per sheet and per day, except in cases where 
exemption is allowed for the wagons 
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lf a sheet is so damaged as to be beyond 
repair, it is considered as lost; the remains 
are left with the administration at fault which 
is charged as above for its loss. Damage of 
less ‘importance is not taken into account (1). 

In Spain, the « conventions » stipulate that 
the loose ropes shall be returned through the 
same junction as they entered and immediately 
after the unloading of the goods. As regards 
the sheets, these are generally allowed (2) to 
pass through and must be returned after a 
maximum detention fixed according to mileage 
failing the return within the specified free 
time a charge of so much per sheet per day ‘is 
made. 

In France, the « Rules for guidance » sti- 
pulate that no checking is made or account 
kept of damages occuring to interchanged fit- 
tings. No memorandum is provided to accom- 
pany them; they are simply referred to by 
their marks or numbers on the waybills. 

Immediately after unloading they should be 
returned to a junction with the owning com- 
pany or with the company from which they 
were received. 


As regards settling for missing parts, the 


(1) The particulars in this paragraph and 
the preceding one concern the R. I. V. « Con- 
vention » only. 


(2) The three agreements : of the Northern 
of Spain with Medina del Campo-Zamora and 
Orense-Vigo and with Madrid-Cacéres-Portu- 
gal and of the Madrid, on the other hand 
Saragossa and Alicante with the Andalusian 
require, in principle, that fittings that do not 
form an integral part of the wagons shall not 
be admitted to interchange, except on the fol- 
lowing conditions : 


1° Sheets sealed by the customs; 

2° Fittings contained in sealed wagons con- 
veying wagons which require the use of the 
said fittings ; 

3° Fittings which the companies have decid- 
ed to admit by mutual arrangement; 

4° Ropes which, if removed, might endanger 
the security of the loading. ’ 

When the fittings have been interchanged 
under the above conditions, they must be re- 
turned from the same station to which they 
were sent in the time taken by an ordinary 
goods train, as soon as unloading has taken 
place. 


following arrangements will come into opera- 
tion after 1 January 1922 : 


The interchange of loose fittings necessitates 
the transit stations keeping an interchange 
register containing particulars of loose sheets, 
ropes, chains, wedges and trestles, and also 
for reserves of missing sheets and ropes, which 
certain vehicles are supplied with. 

By means of these interchange registers, the 
central offices can arrive each month at the 
ballance of the interchange account for each 
kind of fitting, and charges are made on fit- 
tings not returned. 

For the present, a summary only will be 
given of the position as regards sheets. 

In Great Britain, as in the case of wagons, 
sheets come within the scope of a « common 
user » arrangement as between the Railway 
Cos. and for the moment no payment for the 
use of the sheets exists, the balance being ad- 
justed from time to time by mutual arrange- 
ment. Chains, ropes, packing material used 
in connection with consignments destined for 
a station on a foreign line have debits raised 


‘on the invoice according to an agreed scale. 


Such charges, however, may be re-entered to 
the owning company with full redebit when 
the articles are returned within a prescribed 
time, ‘and if returned after the prescribed 
period the defaulting Company is required to 
bear a proportion of the full debit. 

Sheets are generally replaced if no trace has 
been found of them during a period of four 
years. Each company is responsible for its 
own replacements. 

In British India, no charge is made for tie 
use of fittings, and they must he paid for if 
not returned within six months, unless their 
value is below 5 rupees. 

In Switzerland, loose fittings let out on hire 
to private owners form part of the consignment 
which they accompany; demurrage is charged 
to the receiving line in case of delay. Lost 
fittings are charged to the administration res- 
ponsible for their loss; if this responsibility is 
divided between several administrations, the 
sum is apportioned amongst them « prorata > 
to the mileage. 

In Portugal, the sheets must be returned with 
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the wagons on which they were used on the 
outward journey, failing which demurrage is 
charged for each day’s delay. — If the sheet 
covers a wagon belonging to another adminis- 
tration which is sent back loaded, it must be 
returned to the owning railway after a de- 
tention calculated according to the distance. 
To cover losses, sheets and ropes are paid for 
at an average price. 

Between certain Italian lines an arrange- 
ment exists by which a charge per day is made 
for loose fittings when used on the line of a 


Company other than the Owning Company, . 


and in case of late return to the owners a 
penalty charge is raised. FKittings not re- 
turned within six months are paid for. 


To sum up, the forwarding line, with 
very rare exceptions, supplies these 
fittings in some cases free; they must be 
returned as quickly as possible, failing 
which demurrage is charged, either by 
the control or at the request of the own- 
ing administration. 

Whether penalty charges are applied or 
not, fittings which are not returned 
within a certain time are considered as 
lost. Some administrations have not con- 
sidered it necessary to fix a period of 
detention; those that have, vary it from 
fourteen days to six months. 

On the whole, most of the railway 
administrations have made efforts to 
simplify as much as possible the condi- 
tions relating to the interchange of loose 
fittings, either by abstaining from put- 
ting in claims in case of delay, or charging 
for articles of small value if they have 
gone astray. 


CHAPTER LV. 


Interchange charges. 


A. — Offices dealing with interchange 
accounts. 


A certain number of administrations 
have instituted offices whose duties are 


to keep the accounts relating to the 
wagons they interchange. Such is the case 
with the central control office of the Na- 
tional Society of Belgian Railways, the 
central control office at Utrecht for inter- 
change with the Netherland Administra- 
tion, who have not pooled their stock; the 
« Milkontor » belonging to the Swedish 
State Railways which deals with the 
mileage of their own wagons on foreign 
lines; the « Milkontor » belonging to the 
privately owned railways in Sweden for 
dealing with the wagons owned by the 
latter (1); the « Trafikkontor » which is 
an office forming part of the general 
management of the Danish railways for 
the interchanges between all the Danish 
railways; the « Railway Clearing House » 
for the British railways and the central 
office at Berne for the Swiss railways, 
A similar organization was being put 
forward for the interchanges between the 
Indian railways when our list of ques- 
tions was replied to. 

Quite recently (1 April 1920) the 
French railway administrations com- 
menced this way of working, when they 
put into operation « Rules to follow for 
the utilisation of goods rolling stock on 
the French railways ». As we have 
already seen, this « convention » has 
formed a general organization called 
« Central control for the running of wa- 
gons » ; it is authorised, in addition to 
other powers, to make out and settle in- 
terchange accounts and returns of goods 
rolling stock, both for the use of vehicles 
interchanged between French participat- 
ing railways and for stock interchanged 
by the latter with the railway administra- 
tions of foreign countries. 

Interchanges which are not settled 


Pee ie aene Se 

(1) This office is a private undertaking 
which has arranged to look after the mileage 
of wagons for an agreed sum. 
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through the intermediary of central con- 
trol offices are managed directly by 
the administrations concerned. When 
amongst the interchanged wagons there 
are some which have been sent to the 
forwarding line by a third administra- 
tion, these are thrown in with the wagons 
of the forwarding line, or else the matter 
is settled with the owning railway ac- 
cording to whether or not there exists 
a «convention » between the latter and 
the receiving line. 

The preparation of accounts is generally 
undertaken by the Company due to be 
paid, and these are forwarded to the 
Company by whom payment is to be made. 
In the « conventions » between the 
Spanish Northern and Madrid-Saragossa- 
Alicante Companies, this business is 
placed alternately in the hands of one or 
other of the Companies in years with 
even numbers, and of the other in those 
with odd numbers. 


B. — Method of making out interchange 
accounts. 


In addition to the checking made on 
entering or leaving the receiving line (see 
chapter II, paragraph 2), most of the 
administrations take various steps with a 
view of facilitating the preparation of ac- 
counts, allocating the responsibility in 
cases of detention, wrong sending or the 
back use of foreign stock on its return 
journey. 

‘The most important of these measures 
are : 


Fixing on foreign wagons as soon as 
they are taken in hand (1), labels indicat- 
ing the station by which they entered, the 
rame of the forwarding line, the date of 


» (1) We have seen that in Spain the labelling 
done by the delivering line. 


its receipt and when a time limit is 
assigned for the individual return of each 
wagon, the date of its expiration; 

The filling in of a memorandum which 
accompanies the wagon and on which 
are given the dates and numbers of the 
trains departing and leaving for the 
different junction stations; ° 

Keeping in each station, books which 
contain particulars of all wagons and 
loose fittings belonging to other lines that 
are at the station. 


In the R. I. V. « Convention », which repro- 
duces almost word for word the international 
agreements and « conventions » already in 
operation, it is stipulated that when on the out- 
ward journey, at the time of passing from the 
lines of one administration to those of another, 
the wagons must be supplied with a label 
(0 m. 13 X 0m. 09 [5 1/8 x 3 1/2 inches]) 
by the forwarding line on which is written 
the name of the interchange station, the for- 
warding and receiving companies and the date 
when handed over. They must be stuck on the 
left end (as regards.the reader) of each wagon 
frame anid must be placed one beside the other 
from left to right and not cover other inserip- 
tions which may be there. They must not be 
removed until the wagon has been returned to 
the lines of the owning administration. 


When the central control for the cir- 
culation of wagons was first instituted, 
the French lines tried a new method of 
drawing up the interchange accounts, the 
essential clauses of which are as follows : 


ach wagon on the register for interchange 
has at the Central Control a corresponding 
label on which is inscribed its registered num- 
ber and other characteristics. 

These labels are of various forms (top edge 
being convex, straight or concave) according 
to the type of wagon (covered, flat, open), and 
of different colours, according to the owning 
railway. 

All the labels of the same railway are group- 
ed together, but arranged in compartments ac- 


a 


cording to a table, each compartment of which 
corresponds with one of the lines between 
which the wagons happen to be distributed. 

By means of the interchange returns sent in 
by the transfer stations, the particulars of the 
interchanged wagons are written on their 
labels, the date of interchange, the name of 
sending and receiving stations, then the label 
having been filled in is put in its order in the 
compartment appropriated for the receiving 
Mine. ‘These particulars are kept in order by 
means of the returns furnished by the sending 
or receiving stations. It is thus possible by 
counting the labels according to type and com- 
partment to find out very rapidly the distri- 
bution of the stock of one line between all the 
other lines and consequently the total numiber 
of wagons occupying a given line at a given 
date. : 


Whatever measures may be taken to 
draw up interchange accounts, it is very 
difficult practically to obtain an entirely 
satisfactory result. When dealing with 
the methods adopted for the calculation 
of the dues, we pointed out how (chap- 
ter II, paragraph 4) complicated the get- 
ting out the individual account for a 
wagon was, as particulars must be kept 
of the route, the details of its journey, 
special days (Sundays, féte days, etc. 
which may occur during its Journeys. 
Even in the much simpler case where the 
interchange accounts are based on the 
difference of balance, and it consequently 
suffices, in principle, to know the 
number of exchanged wagons ; possi- 
bilities of making mistakes are still 
numerous. In fact it cannot be confined 
to simple counting; it is necessary to 
keep trace of the identity of the inter- 
changed wagons and consequently com- 
pile a return for each one of them at 
the time it is handed over or given back, 
with its characteristics. These returns 
are, moreover, made out under the worst 
conditions for correctness, the staff to 
which this duty is allotted, working on 


the line are nearly always hurried on 
account of the little time they have before 
the departure of the train, and often’ in- 
convenienced by the inelemency of the 
weather (rain, wind, cold, etc.), or else 
by darkness. The particulars they 
should register are sometimes hidden by 
load, sometimes they are difficult to 
read, and the mistakes made in con- 
sequence are all the more difficult to 
rectify, as the same number is frequently 
allotted to a series of vehicles which are 
only distinguished from one another by 
the letters of the series to which an index 
mark may or may not be added. This 
state of affairs necessitates inquiries 
which become increasingly laborious as 
the number of lines increase and transfer 
points become more numerous, when the 
inquiries are abortive after a reasonable 
time, it is necessary, in order to apply the 
«conventions » which contain the indivi- 
dual regulations relating to the wagons, 
to deal with the wagon as « an average », 
that is to say, apply the average charges 
calculated for wagons, the working of 
which has been noted regularly. This is, 
however, unfavourable to the owning 
railway, for the wagons of which trace 
has thus been lost have generally been 
detained for a considerable time. 

The system now being tried in France 
appears to be one that will reduce these 
inconveniences, but it requires perfect- 
ing. This is’ now being done, and the 
results obtained from first experiences 
are still too recent for it to be possible 
to yet state the practical value of the sys- 
tem. 


C. — Period for settling accounts. 


Most of the administrations only make 
up their interchange accounts once a 
month at the most — some only quarterly 
— and it is some time after the end 
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of the period covered — generally more 
than a month —- before they send them 
forward. 

The R. I. V. « Convention » stipulates 
that the accounts shall be drawn up 
monthly and presented by the debiting 
administration to the department appoint- 
ed for this purpose, before the end of 
the second month following that in which 
the wagons were sent. 

Some of them do not settle the penalty 
charges under the same conditions as 
those arranged for the receipts. 


D. — Filing accounts. 


The time limit allowed for filing the 
accounts with a view to further re- 
search varies in general from two to 
seven years, except that it is as low as 
one year on certain British Colonial 
lines, and as high as ten years on the 
Italian State and Northern of Spain 
Railways. 

These papers increase in quantity each 
year with the opening of new lines and 
the development of traffic on those 
already existing, and it is therefore 
desirable that they should not become too 
cumbersome and that the period they 
should be kept should be as short as 
possible. It is interesting to point out 
that with these ideas in view the regula- 
tions of the « Railway Clearing House » 
specify different time limits according to 
the nature of the documents, accounts 
properly so called being kept longer than 
the returns from which they were made 
out. 

Experience fixes for each -administra- 
tion the time limit beyond which it has 
never had to refer to these records; it 
is easy therefore to decide whether or not 
the time for keeping them should be re- 
duced. The wide divergence noted be- 
tween the different administrations in 


this respect gives one an impression that 
the longest period might be shortened 
with advantage. 


E. — Cost of drawing up the accounts. 


Comparison of the figures furnished 
by the different administrations do not. 
allow any precise conclusion to be arriy- 
ed at, in fact certain replies include, in 
the costs given, those relating to the sta- 
tion staffs; others only deal with the staff 
of the central offices, some of them do 
not give particulars concerning office 
costs. 

As regards the number of wagons dealt 
with, some replies give the total number 
of wagons interchanged, but in general 
each administration only deals with the 
wagons it takes over and only checks, 
chiefly from papers, the account for 
wagons it has forwarded, which has been 
got out by the receiving administration. 
Nevertheless, taking into account these 
various features, it may be said that : 


1° The office costs vary in general 
from (+) 1.8 to 3.5 % of the cost of the 
personnel ; 

2° The overall net cost of operation 
compared with the Central Office ex- 
penses (excluding stations) varies as one 
to three. 


This difference of one to three is a 
considerable one, it probably may be 
partly only apparent, because the figures 
which have served to get out the costs 
cannot be compared on every point, as has 
already been explained. The organization 
of the offices and the salary rate must 
also have an effect, as well as whether the 
particulars given relate to a more or less 


(1) This proportion exceeds 7 % on the 
Italian State Railways, and 10 % on the 
Swedish State Railways. 
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recent date. It may be assumed, however, 
that the basis on which the accounts are 
made up has a very considerable in- 
fluence on it; thus, their preparation 
which is relatively simple when it is only 
necessary to verify the despatch of a wa- 
gon to the receiving line and its ultimate 
return to the sending line, becomes sin- 
eularly complicated when it is necessary 
to calculate the mileage as well, to fix 
the number of days without penalty 
charges to which it is entitled, to take into 
account Sundays and féte days, detentions 
et the customs, conditions for unload- 
ing, ete. 


CHAPTER V. 


Rules dealing with disputes relating 
to reciprocal using of the stock. 


Disputes of this nature are hardly ever 
brought before the ordinary courts of 
justice; differences are always settled by 
arbitration (1). The principal arbitration 
court; are constituted as follows. 


International Union. 


The Committee is composed of one delegate 
from the administration of the Belgian State 
Railways who is president, two delegates from 
the French administration, two delegates from 
the German administrations, one delegate from 
the Belgian Companies and one delegate from 
the Dutch administrations; its decisions are 
final. 


I. W. R. « Convention ». 


The Union of adherent railway companies 
forms a committee representing nine adminis- 
trations. This committee has, in addition to 
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(1) In South Africa and Australia, disputes 
are always settled by agreement between the 
heads of the two companies. 


other powers, that of being able to settle (1) 
disputes between members of the Union, with- 
out their going to law, although when the pro- 
visions of the Union have been interpreted 
with a view to settling a dispute of this kind, 
this interpretation need not be taken as final 
without going to law. 

Members of the committee who reprensent. 
the interested administrations must not take 
part in the discussions and decisions. 


R. I. V. « Convention ». 


The proposed rules provide for a committee 
to settle particularly, at the request of one of 
the adherent administrations and after hearing 
the interested parties, differences of opinion 
that may arise with regard to the application 
of the provisions of the « Convention >». 


Railway Clearing House. 
(Great Britain). 


A Claims Arbitration Committee, composed. 
of Goods Managers is appointed to decide 
cases of disputed liability, but its powers only 
extend to the decision of claims not exceeding 
£200 arising from through goods traffic. Other 
disputes are submitted to an Arbitration Com- 
mittee of Superintendents which is composed 
of twelve elected members. 


Rules of Procedure (France). 


Differences arising from the interchange of 
stock are submitted to a « routing » commit- 
tee, composed of one delegate from each of the 
adhering administrations; its orders become 
absolute when, after a delay of one month 
after sending the official report to the heads 
of the operating departments of these admi- 
nistrations, no notice has been taken of it by 
the latter. 


Indian Railway Conference 
Association (British India). 


The Rules of the Association make provi- 
sion for the construction of an Arbitration 


(1) Some companies reserve the right of 
appeal to the Law Courts when it is a question 
of legal disputes having a financial bearing. 
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Committee, the powers of which are limited to 
the questions within the scope of the said 
Rules, or those which the Association decides 
to submit to the Committee, with the exception 
of those questions which come within the pro- 
vince of the « Claims Arbitration Committee » 
(pecuniary claims from 50 to 5000 rupees; 
the latter figure may, however, be exceeded if 
the parties agree). The Committee is made 
up of one or several arbitrators chosen by the 
President from the officials of the Association. 
The ruling of the arbitrators is final. 


Spanish Conventions. 


Disputes that are within the scope of these 
are dealt with officially and without appeal 
by friendly arbitrators chosen by the parties, 
according to the law relating to civil juris- 
diction. 


Belgian Light Railways. 


Differences are arranged by means of ar- 
bitration, each company choosing its arbitra- 
tor. In case of disagreement, the difficulties 
are settled by the National Company of Light 
Railways, who gives a final decision to the 
companies at variance whose contentions they 
have investigated; its decisions are without 
appeal. 


Holland. 


Differences are settled by an arbitration tri- 
bunal, the rulings of which are without appeal. 


Denmark. 


The arbitrator is the Minister of Public 


Works, whose ruling is final. 


Sweden. 


Disputes are brought before a jury composed 
of five members; each party appoints one, the 
three others are nominated by the « Swedish 
Industrial Technical Institute appointed to 
settle disputes ». Its decisions are without 


appeal. 


Italy. 


Arbitrators are chosen by ‘agreement be- 
tween the two parties; in case of disagreement, 
they are nominated by judicial authority. 


To sum up, the agreements that have 
been come to, make it possible for nearly 
all disputes to be settled finally without 
appeal to the Law Courts. 


PART II. 


RELATIONS BETWEEN RAILWAY ADMI- 
NISTRATIONS AND CONSIGNORS AND 
CONSIGNEES. 


The nature of these relations varies 
according to whether the operations of 
loading or unloading take place in a sta- 
tion open to the public, by a railway 
administration, or on a privately owned 
line, generally called a « private siding », 
and also as to whether the rolling stock 
belongs to railway companies or private 
owners. We. will rapidly review the 
various regulations adopted to meet these 
different cases. 


Cuaprer VI. 


Consignments despatched 
from or received at Stations. 


a) Conditions to be carried out by adminis- 
trations and consignors concerning the sup- 
ply of rolling: stock. 


The methods followed in these cases 
vary considerably from one country to 
another, and also, to judge from certain 
replies to our list of questions, in parts 
of the same country. The most drastic 
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code of rules, as far as railway admi- 
nistrations are concerned, is that which 
is applied in France, Algeria, Belgium 
(State Railways), and in Switzerland; in 
these countries a request for stock ac- 
cording to the terms provided for in the 
regulations, places upon the administra- 
tion who receives it an obligation which, 
if unfulfilled, renders it responsible; this 
obligation is defined as follows in the 
four countries mentionned above. 


France. 


The regulations in force are settled by an 
Edict of the Minister of Public Works. The 
day following the receipt of the request for 
wagons by the sending station, the adminis- 
tration is obliged to inform the consignor the 
day and time when they will be placed at his 
disposal. The time allowed for supplying 
js fixed, according to the case, from the day 
following the request or from the date given 
by the consignor for this swpply. The severity 
of this provision is, however, lessened by the 
increase in the time allowed for the supply 
provided for in most of the special rates which 
allow the administrations an extra time, gen- 
erally fixed at five days, which allows them. ‘to 
arrange for a supply of wagons, and also ob- 
tain a better use of their stock. 

When a consignor has been advised that his 
request for stock will be complied with at a 
certain time and place, he may, if the enga- 
gement is not kept, require that the loss 
thereby incurred (shunting, etc.), shall be 
paid for. 


Algeria. 


The Administration of the State Railways 
and that of the Paris-Lyons-Mediterranean 
Algerian Railways must, within four days 
after the receipt of the usual request, inform 
the consignor the day and time when the wa- 
gons will be at his service; if it has not been 
able to give satisfaction within this time limit 


of four days, it must give a receipt for the 
goods, for the custody, preservation and load- 
ing of which it will be held responsible. The 
time for conveyance is calculated from that of 
delivery of this receipt. 


Belgium. 


On the State Railways except under cir- 
cumstances outside their control, or for any 
other cause for which ‘the administration 
cannot be held responsible, a request for or- 
dinary wagons must he satisfied within the 
customary time allowed, in default of which 
the consignor has a claim against the admt- 
nistration. 

Light railways need only supply stock as 
far as their means allow them to. 


Switzerland. 


The time allowed for the supply of wagons 
is 24 or 48 h., according to the size of the sta- 
tion, commencing from the receipt of the custo- 
mary request. If this is not acceded to within 
the time specified, the consequences are the 
saine as in Algeria, but it is also stipulated 
that if the stations request it, the consignor 
must deposit the amount due for one day’s 
demurrage at the time he asks for the wagon. 


Other countries. 


In Great Britain, the « Railways and Canal 
Traffic Acts » oblige the companies to supply 
wagons for reasonable business requirements, 
with the exception of what is known as 
class A traffic and a few other descriptions of 
tnaffic.: 

The Australian, Danish, Spanish, Indian, 
Ttalian, Dutch, Portuguese, South African, and 
Swedish Railways have no formal obligations 
to fulfil when wagons are requested. Some 
are not held liable to supply wagons beyond 
the means at their disposal, others consider 
that these requests are simple indications of 
requirements which put them under no sort 
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of obligation (1). Nevertheless, in Spain, 
the consignors have the right to deposit their 
goods on the wharves, and for which the admi- 
nistrations must give them a receipt. This 
does away with any time limit, but the ad- 
ministration must carry out the loading, al- 
though under the conditions (under which 
the rate was made), this should have been car- 
ried out by the consignor. 

The « Great Indian Peninsula Railway » 
also accepts goods in stations for which it 
cannot supply rolling stock, and loads it up 
according to priority. 

The «New South Wales Government Railway » 
is only responsible as far as the conveyance of 
eattle is concerned. In case of nonsupply, the 
consignor has the right to claim the actual 
costs of feeding the cattle while waiting to be 
loaded up. 

In Italy, the consignor must, at the time 
of making his request for the wagons, deposit 
50 1.; in addition, if the request 1s made at a 
station which normally is not able, owing to 
its size and arrangement, to deal with such a 
request, he must miake a further deposit of 
16 1. 80 earnest money per wagon. These 
deposits are appropriated by the company if, 
the wagon being provided, the consignment is 
not delivered within the time allowed, which 
is fixed for each class of goods. The monies 
are returned if the wagons have been used as 
anticipated, or in the case of the earnest mo- 
ney, if they have not been delivered in the time 
mentioned in the request, which should be 
made at least thirty-six hours before the 
stock is actually required for use. 


b) Time allowed to consignors and consignees 
for loading and unloading. 


The time allowed is generally the same 
for loading and unloading, when in the 


(1) On the Dutch railways, if a wagons has 
been promised and not sent in time for it jo 
be of service, the consignor may claim eom- 
pensation, but as they are not obliged to reply 
to a request for wagons, the employees have 
orders not to make such a promise, so that 
the situation is practically the same as if the 
company had no formal obligation to fulfil. 


latter case it does not exceed twenty-four 
hours. Only the Dutch railways allow 
longer time for loading (24 hours) than 
for unloading (8 hours); in other coun- 
tries when the two periods do not agree, 
greater time is given for unloading. 

The time allowed for loading varies 
from eight (1) to 24 hours, and for un- 
loading from 8 to 48 hours — with 
three (?) days in exceptional cases. In 
some countries the time allowed is always 
the same: in others it varies with the 
number of wagons and the rate (*) or 
with the season, and the benefit of reduc- 
ed rates is sometimes only given if the 
loading and unloading have been accom- 
plished in a _ proportionately reduced 
length of time. 

In Italy, railways may in case of conges- 
tion in the stations reduce the time allow- 
ed for removal to a third, and increase 
the charges for standing idle during the 
whole time the congestion lasts. 

In Switzerland, the time allowed for 
unloading is reduced from 24 to 8 h. dur- 
ing the Autumn traffic. 


c) Hour from which the time allowed is cal- 
culated. 


This is fixed with more or less preci- 
sion according to the countries. More 


(1) The only ones that allow less time are 
the « South Australian Railways » (3 h.) 
and the Portuguese railways (7 h. from the 
1 April to the 30 September). 

(2) In England the time allowed is two days 
in stations and ports, and three days at pri- 
vate sidings. For sea-borne traffic at ports 
the Scottish railways allow two days. 

(8) In Italy, the time allowed for loading is 
reduced for provisions to half an hour, for 
cattle to 3 h.; the time allowed for unloading 
is reduced for provisions; to 6 h. after sending 


.the advice notice by express messenger; to 


12 h. after sending iit by post; for cattle ‘to 

4h. . 
In Sweden the time is reduced from 12 to 6 h. 

for dead meat and to 2 h. for living animals. 
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often than not it depends, as regards arri- 
vals, on an individual advice note sent to 
the consignee of the wagon, which may 
be forwarded to him either by post, ex- 
press messenger, telegraph, or by tele- 
phone. The railway, however, only char- 
ges the consignee postal expenses, unless 
other and more costly methods for the 
advice have been asked for by the latter. 


In some cases, the time allowed for un- 


loading starts from the moment the advice 
note has been delivered to the consignee 
— a delivery which is usually determin- 
ed by contract according to the time at 
the depot, when it concerns an advice sent 
by post or by wire; sometimes delivering 
the advice note is included in the time 
taken for sending it, in addition to that 
required for unloading, even if the advice 
is despatched by post or telegraph (*). 

In Spain, a daily collective advice of all 
goods arrivals is posted up in the town of- 
fices or town halls. The time allowed for 
unloading begins from the mid-day after 
the posting up. 

In Great Britain, Australia, and Bri- 
tish India, an advice note is not in all 
cases obligatory, but it is usually sent; the 


(1) A few examples are given below : 


In France and Algeria, the rule is as fol- 
lows ; 

The operations of loading or unloading must 
be accomplished during the day the vehicles 
were placed at the disposal of the interested 
parties, provided the advice note for the pur- 
pose has been sent so as to reach them the 
previous day, before 11.0 a. m. on Saturday 
or a fete day, and before 7.0 p. m. (6.0 p, m, 
in Algeria) on the other days, and that the wa- 
gons shall be placed at their disposal at the 
usual time of opening the station. 

In Switzerland, the consignor is allowed 
24 h. for loading the wagons, counting from 
the day and the hour specified in the order 
for the wagon. The regulations applying to 
a consignee receiving wagons fully loaded do 
not fix the starting time and length of time 
allowed for unloading, but the total length of 
time including the delivery of the advice note 


free period begins when the wagon is 
placed or reputed to be placed at Consi- 
gnee’s disposal. 

The system adopted is the same in 
France and Algeria both for dispatching 
and receiving. In Switzerland, the free 
period of 24 h. allowed for loading empty 
wagons placed at the disposal of the con- 
signor starts, according to the nature of 
the case, from the day and hour indicated 
on the order note for the wagon, or from 
the time the wagon was put in position 
for loading. 

Several Countries state that the free 
period commences as soon as the wagon is 
placed ready for use without precisely 
explaining how the consignor is in- 
formed. 


d) Demurrage. 


When the operations of loading or un- 
loading wagons have not been accomplish- 
ed in the time allowed, charges for delay 
are made, called demurrage charges. 
There appears to be little use in giving 
figures concerning these, which would 
only have a very relative value, as on ac- 


and the unloading. It stipulates in fact that 
the charge for demurrage shall begin as a 
rule 24 h. after the date and time of posting 
the advice note, as shown by the date stamp 
of the post office, or failing which, from the 
particulars given on the advice note. The 
free period allowed is, however, increased in 
cases where five or more loaded wagons arrive 
at the same time for the same consignee, and 
at the same station. 

The free period of 24 h. starts, for con- 
signments advised by wire, 24 h. after the des- 
patch of the wire, and for those advised by 
telephone, 24 h. after the telephonic commu- 
nication. 

In Portugal, as in Switzerland, the total 
period of 24 hours allowed for the delivery of 
the advice and unloading starts from the time 
the advice note was posted. 

In Italy, the total time allowed is also 24 h., 
if the advice note is sent by express Messenger 
but 36 h. are alloewd if the advice is posted. 
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count of the fluctuations in the changes, 
no comparison can be drawn between the 
various countries, some of which, since 
1914, have even suspended them, in some 
cases on several occasions. It is suffi- 
cient to say that demurrage is generally 
calculated per day, but in France near the 
Metropolis, on the Belgian Light Railways, 
and in Holland — if not in other coun- 
tries — the rate per day increases the lon- 
ger the wagon is detained, e.g., in Great 
Britain on ordinary wagons 3 sh. each 
for first two days, after the usual free 
time, then 5 sh. per day for each subse- 
quent day’s demurrage. 


e) Remittance of demurrage charges and re- 
imbursement of those collected. 


In principle, remittance of demurrage 
charges is never allowed, whatever muy 
be the excuse offered. In practice, hovw- 
ever, the French State Railways (France 
proper and Algeria) and certain Indian 
lines grant it in exceptional cases such as 
those of vis major. In England, rule 395 
of the « Railway Clearing House », though 
not accepted by all the railways, stipulates 
that in the event of a consignee not 
being able to receive large consignments 
of determined traffic, notice specifying 
the description of the traffic and send- 
ing station must thereupon be sent by 
the receiving company to the original 
forwarding company to stop the traffic, 
and if this is not done the company so 
forwarding it is lable for all the de- 


murrage charges that may accrue upon 


the wagons and sheets. In Italy, de- 


murrage is not remitted, except in cases - 


where large quantities of goods are un- 
loaded without break, and under the best 
possible conditions. 

As regards the reimbursement of demur- 
rage charges after they have once been 
collected, many administrations admit it 


in principle, but only as an act of grace. 
In such cases they take into consideration 
the loss, more or less serious sustained 
and the nature and importance of their 
relations with the consignor or consi- 
gnee, etc. 


f) Unloading by order. 


When the consignee does not proceed 
with the unloading of the wagons sent to 
his address within the time allowed, it 
may be in the interest of the railway ad- 
ministration itself to unload in order to 
liberate the stock more rapidly, either 
with a view to using it or to avoid conges- 
tion in the station. For this reason most. 
of the administrations reserve the right 
to act under such circumstances at the 
consignee’s costs, risks, and perils. The 
Belgian Light Railways have the power in 
such cases to send the goods on to the 
address of the consignee, the French rail- 
ways have also similar rights. 

The Italian railways, can, by virtue of 
their legal powers, order the wagons to 
be unloaded and charge the goods with 
storage rates. 

Portugese railways can unload the wa- 
gons and place the goods on the ware- 
house platform at the cost of the con- 
signees, if the latter do not take the 
necessary steps in the time allowed. 

The Swiss railways have also the right 
to have the wagons unloaded at the cost 
of the consignor and to charge for storage 
from the moment the time allowed for 
unloading has been exceeded. 

The French railways, moreover, have 
authority to order all goods that have not 
been removed within 24 h. after the time 
allowed for the purpose to be taken to a 
public warehouse. 

The Swiss railways have this privilege 
also, but only after 25 days. 


a 


; 
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q) Premium for unloading within the specified 
time. 

With a view to encouraging consignees 
to use their best endeavours to liberate 
loaded wagons sent to their address, cer- 
tain French administrations have conced- 
ed to the latter, more particularly during 
periods of congestion in traffic when it 
was to their interest to have their stock li- 
berated, a premium for any loading or 
unloading that was accomplished in less 
than the given time. Only the Orleans 
Company has not entirely discontinued 
the custom of allowing from the 4 Sep- 
tember to the 31 December, generally the 
period of greatest traffic, a premium per 
day gained and per wagon of any capacity 
less than 20 t., this is increased 50 % for 
wagons of greater capacity. 

The granting of a premium for quick 
unloading is evidently a means for in- 
ereasing the efficiency of the rolling 
stock, but the fact cannot be hidden that 
while doing this it offers a means that is 
onerous — at least if applied to all wa- 
gons indiscriminately — for the premium 
has naturally to be paid to all consignees 
who fulfil the conditions imposed in or- 
der to enjoy the privilege, when many of 
them even without this stimulus would 
have taken their goods away before the 
expiration of the time allowed. It is most 
certainly with this idea that the benefit 
derived from premiums is limited to cer- 
tain classes of goods, when time limits 
allowed are light and chiefly during the 
periods when traffic demands are great- 
est. 

Cuapter VII. 


Consignments despatched 
from or received at private sidings. 
a) General particulars. 


The rules which regulate the supply of 
stock for this class of transport vary, not 


only from one country to another, but 
also. from one administration to another 
in the same country. In Belgium Den- 
mark, Italy (1), Sweden, Switzerland, 
South Africa, Australia, and on certain 
Indian Railways, the regulations are the 
same as those which apply to the stations. 

In Spain, the companies sometimes sti- 
pulate in their contracts dealing with pri- 
vate sidings that the owners of the sidings 


shall take no proceedings against them in 


ease of delay in supplying rolling stock, 
sometimes the supply is dependent on the 
limits fixed by the capacity of the lines, 
the nature of the traffic, etc. 

‘The question is settled in France by 
special rates, certain clauses of which 
vary with the railways, the principal ones 
being the following : 


The administration is only liable to supply 
wagons requested by the owners of private 
sidings, as far as the requirements of its own 
service permits (2), provided that goods arriv- 
ing from the sidings reach their destination 
in the time limits fixed by the rates that may 
be applied. 

The administration makes a charge to cover 
itself for the supply and cost of sending stock, 
by a rate per ton (of effective loading, or the 
maximum tonnage the wagon may carry, ac- 
cording to the railways) increased by a surtax 
per ton per kilometre above the first kilo- 
metre. On one of the railways the rate is 
charged per wagon, whatever its tonnage, 
when the siding is than 3 km. 
(1.8 miles). 


longer 


(1) Private sidings, however, have not to 
furnish the guarantee deposit of 50 1. nor the 
earnest money, the administration being guar- 
anteed by their agreement. 

(2) Certain lines stipulate that the wagons 
must be supplied in rotation as they are or- 
dered, with a time limit of either 2 or 3 days, 
excluding that on which the request was made, 
and that of delivery. To this time limit may 
be added, if it be necessary, the supplementary 
time allowed by the special rates applied in 
these cases. 
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Each wagon used on a private siding is 
charged as a fully loaded wagon (generally 
4 or 5 t.) even when it is not completely 
loaded. 

The rate for hire is charged for wagons that 
have been requested by owners of sidings, even 
when they have not been used by them. 

The owners of the sidings are responsible 
for damage that may occur to the stock during 


their stay in these sidings. 


In England, companies are expected to 
supply wagons for any « reasonable » 
commercial requirements, the same to 
private sidings as to the stations. 

On certain Indian railways, the supply 
of stock to private sidings is, as in Spain, 
made ‘the subject of special agreements 
with the owners of the latter. 


») Determination of the commencement of 
the time allowed for the carriage of goods 


leaving private sidings. 


In Belgium, the time allowed for de- 
tention of consignments starts, as for 
other consignments for goods trains, 
from the first hour of the day following 
the receipt of them, which takes place at 
the station and not on the siding. 

In Spain and Italy, the time allowed for 
carriage begins also from the time when 
accepted by the station. 

In Switzerland, the period allowed is 
calculated in the same way as for ordi- 
nary consignments. 

In France and on the Paris-Lyons-Me- 
diterranean Algerian Railways, it starts 
on the next day after the stock has been 
requested. ; 

In Great Britain and its Colonies there 
are now no regulations relating to deten- 
tion. 


c) Time allowed to private sidings for loading 
and unloading operations. 


In most countries it is considered that 
the existence of privately owned sidings, 
the lines of which directly serve the sheds 
and yards where goods are loaded or un- 
loaded, allows the wagons ‘to be dealt with 
in a much shorter period than when they 
are placed for this purpose in a station, 
and the carriage between this and the 
consignee’s premises has to be carted. 
Thus, the time allowed for the operation 
(loading or unloading) is reduced by 
some hours, starting from the time the 
wagon is put on to the private siding. 
The Dutch Railways, those of the Danish 
and Swedish States as well as certain 
lines in Great Britain and India allow, 
however, the same time as that accorded 
to wagons delivered in the stations. The 
« South African Railways and Harbours » 
allow 12 h.; one Australian railway allows 
one uniform time of 10 h., and the other 
3h. for loading and 8 h. for unloading. 
Switzerland allows 10 h.; certain. lines 
of India 9 h.; France and Algeria 6 h. 
for the first km. length of siding and half 
an hour more for each succeeding one; 
the times allowed separately for loading 
and unloading are added together, when 
a wagon that has been delivered loaded is 
also sent back loaded. It is the same in 
Belgium where ‘the time allowed for the 
operations of loading or unloading is 
6 h. for the State Railways and five for 
the Light Railways. In Spain the time 
allowed varies from 6 to 24 h. and is fixed 
either by agreements with the owners of 
the sidings or by the rates in use; it is 
sometimes increased when the wagon is 
returned loaded. In Italy ‘the time allow- 
ed varies from 6 to 9 h., according to the 
distance and importance of the traffic on 
the siding, and this may at request of the 
owners, be increased to 12 h. subject to 
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a proportional increase in the charges for 
supplying the wagons. The time allowed 
in Portugal is 6 h. up to six wagons, and 
increased by one hour per wagon above 
six; when the wagons are returned loaded 
a further addition from 6 to 9 h. is allow- 
ed, and still further increased by one and 
a half h. per wagon above 6. 


d) Demurrage charges at private sidings. 


On the Railways in Great Britain more 
free time is allowed to deal with wagons 
at Private Sidings than is the case at sta- 
tions. From time to time this is varied 
at private sidings in accordance with the 
exchanges and the wagons supply. At 
present for ordinary wagons the follow- 
ing free time allowance exists : 


At stations before conveyance : 
] day exclusive of day on which wagon is placed 
at traders’ disposal. 
At stations after conveyance : 
2 days exclusive of day of receipt by trader of 
notice of arrival. 
At private sidings before conveyance : 
2 days exclusive of day on which wagon is placed 
at traders’ disposal. 
At private sidings after conveyance : 


3 days exclusive of day on which wagon is placed 
at traders’ disposal. 


With an understanding that time to the 
sixth day inclusive is allowed on wagons 
received loaded and returned at private 
sidings. 

In France, the companies make a 
charge equal to the rate imposed for the 
detention of the wagons for each six or 
portion of six hours they have been 
detained (1). This demurrage charge 
may, however, on request from the owner 
of the siding, be calculated at the rate of 


(1) On one line, the time allowed is 12 h. 
instead of 6, and it is specified that Sunday 
and fete days shall not be included in these 
charges. 


0 fr. 25 per wagon per hour they exceed 
the time allowed, night included (*). 

In other countries the basis and rates 
for demurrage vary considerably; some- 
times the charge is calculated at the same 
rate as ordinary consignments (Belgian 
Light Railways, certain Indian, Danish 
and Dutch railways), sometimes, accord- 
ing to the maximum capacity of the wa- 
gon (on some of the Indian railways) 
and finally, sometimes no charges what- 
ever is made (Sweden with the interior 
traffic). As regards the time unit, this is 
arranged either per hour or for a period 
of 6, 12, or 18 h. or per day of 24h. The 
Swiss railways moreover claim the demur- 
rage charges that have been paid for for- 
eign stock. The rate applied on a time limit 
is sometimes increased according to the 
seriousness of the delay (Belgian State, 
Great Britain, Italy and Portugal). 


e) Premiums in case of finishing the opera- 
tions before the time allowed. 


The French Etat, Est and Nord Rail- 
ways allow premiums, particularly with 
the object of encouraging the owners of 
the sidings to deal with the wagons dur- 
ing the hours when the stations are 
closed. 


CuapTer VIII. 
Traders’ wagons. 
a) Conditions of admission. 


These are nearly always the same (+) as 
for wagons belonging ‘to the railway com- 
panies. 


(2) One company stipulates that at the re- 
quest of the Owners the time allowed for the 
stay of the wagon in the sidings may be in- 
creased to 24 h., and that the demurrage 
charged in case of delay shall then be 2 fr. 40 
per wagon per 24 h. 

(1) In certain countries, British India es- 
pecially, there are no privately owned wagons. 


IIi—4 
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The latter generally stipulate that the 
plans of the wagons should be passed by 
them before ‘they are constructed. In 
Spain and in France the conditions for 
admission are fixed according to the 
rates applied ito wagons belonging to pri- 
vate owners (tariffs X No. 7 in Spain 
and G. V. 24 and 121, P. V. 29 and 129 in 
France). In Belgium, Denmark, Italy, 
Portugal, Sweden and Switzerland, they 
form the subject of special regulations. 
The French rates and the regulations of 
the Dutch railways conform with the 
Berne Convention for the technical stan- 
dardisation of rolling stock. 

In Great Britain, the conditions are 
fixed by the regulations of the « Railway 
Clearing House ». 

In addition to ‘the technical conditions 
properly so called nearly all the adminis- 
trations insist on a minimum proportion 
of screw hand brakes. 

Finally, some administrations (« South 
African Railways and Harbours » for 
instance) do not allow the wagons in 
question to run on their lines or only al- 
low wagons of special types for freight 
that the railway companies could not 
earry in their own stock. 


b) Rebates allowed to owners of wagons. 


Belgium, Holland, Alsace-Lorraine, 
Switzerland (1) and the South African 
Railways and Harbours allow no rebates 
whatever. Spanish jrailways allow a 
rebate on mileage which varies according 
to the net weight of the freight carried. 
The French railways, exclusive of those 
of Alsace-Lorraine (but including Alge- 
ria) and Portugal, allow per loaded wa- 


(1) The railways of this country undertake 
at their own cost various small repairs such 
as the renewal of brake shoes, etc., which indi- 
rectly constitutes a kind of rebate. 


gon, on the rated mileage, a rebate accord- 
ing to the rating which in France and 
Algeria varies with the normal loading 
of the wagons, or for tank wagons with 
their contents. The Italian State Rail- 
ways allow to owners of wagons a mi- 
leage premium, reserving the right to fix 
the basis in each case by taking into ac- 
count the type of vehicle, its value, spe- 
cial use, and freight it is designed to 
carry, of the costs of handling, traffic 
which the use of it allows them to ob- 
tain. In Great Britain and in the Indian 
and Australian Colonies, a rebate is given 
in the form of a lower rate when private 
owners’ wagons are used than when the 
wagons are supplied by the railway com- 
panies. 


c) Time allowed for leading and unloading. 


This varies a great deal, sometimes no 
seale is fixed (Belgian Light Railways) 
sometimes it is the same as for ordinary 
wagons (Algerian, Australian, French, 
Italian, Portuguese, Dutch and Swedish 
railways (7), and finally, sometimes 
it is longer as on the Spanish Railways. 
Siding rent not demurrage is charged 
on Brittish railways. When a time 
allowance has once been fixed, de 
murrage is nearly always charged if 
this time is exceeded, in order to recoup 
the railway company for the costs of the 
lay out, sometimes. considerable, it has 
incurred in providing siding aceommo- 
dation for the wagons. 


d) Standing idle 


In order to reduce storing expenses, it 
is to the interest of railway companies to 
send certain classes of wagons that are 
idle for the time being to points on their 


(2) With the exception of tank wagons. 
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line where they have suitable siding ac- - 


commodation, either because the latter 
was arranged for this purpose, or for 
other reasons. In order to encourage 
the owner of the wagons ‘to make use of 
these siding facilities, administrations in 
some countries allow him in this case to 
benefit by the accommodation offered at 
low rates. 


In France a wagon may be ordered,to stand 
idle in the sidings, if after its arrival empty 
in a station it has not been loaded within a 
certain fixed time. 

In Spain a rate is charged for the carriage 
of the wagon having to stand idle up to the 
station where it will be stored. 

In Alsace-Lorraine, the station where a wa- 
gon is given special privileges when idle, is 
that to which it belongs, where it remains free 
of charges. 

In Italy, the charge made is half in the sta- 
tion it belongs to to that at any other station; 
the same charge is, however, made in the latter 
case if the company has made use of the right 
it possesses to remove a wagon from its home 
station on account of traffic considerations. 

In Switzerland, free accomodation is allow- 
ed at the station to which it is attached, but 
for fourteen days only, beyond this time the 
company reserves the right to transfer it to 
another station at the owner’s cost. The 
charges made per day for storing under these 
conditions are light. 


It should be pointed out that when the 
daily rate charges for storing an idle wa- 
gon have exceeded a certain limit, the con- 
signee may find it economical to send the 
empty wagon to a neighbouring station, 
the costs of carriage being less than the 
charges due on the days included between 
the time when he sends in his application 
note for a journey, and that when he is 
expected to take charge of the wagon. 
The Danish regulations concerning the 
use of private wagons include an inte- 
resting clause, on this point; it in fact 


stipulates that as a general rule the mi- 
leage a wagon has run empty during a 
year must be at least equal to the loaded 
mileage, and if this is not done the owner 
must pay to the railway company a sum 
which in 1910 amounted to 7 ¢. 5 per 
axle per km. in excess of the mileage that 
had been accomplished loaded. This ar- 
rangement is evidently of a kind tending 
to prevent the running of the stock at a 
pure loss. 


e) Time allowed for the carriage of empty 
wagons. 


This is generally the same as for the 
freight. In Spain it is increased by three 
days : moreover — as is also the case in 
Alsace-Lorraine — a maximum per day 
per wagon is fixed for the rebate the 
consignor may claim in case the custo- 
mary time allowed has been exceeded, as 
compensation for any loss he may have 
incurred. 


f) Upkeep. 


Upkeep and repairs are in general at 
the cost of the private owners to whom 
the wagons belong, however, during the 
journeys the wagons are examined and 
greased under the supervision and at the 
cost of the railway company, and the lat- 
ter is responsible (with certain reserva- 
tions) for accidents and damages happen- 
ing on its lines. Some administrations 
undertake, by arrangement, the upkeep 
of the wagons registered on their line, 
on condition that the spare parts neces- 
sary are provided by the owner; the 
French administrations (1) even insist 
that they shall be examined by them- 
selves at the yearly inspection which their 


(1) With the exception of the Alsace-Lor- 
raine Railways. 
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own wagons must undergo for the up- 
keep necessary to maintain them in a safe 
running condition, these repairs are in- 
voiced at cost price (factory charges in- 
cluded) to the owning company in addi- 
tion to the charges due for carriage. 


g) Accounts between administrations and pri- 
vate owners of wagons. 


There is no necessity for these accounts 
to be made out when the railway does not 
make a charge or when the terms for 
working a privately owned wagon make 
it necessary to apply a rate which includes 
this charge. In France (*) the charge 
for mileage is deducted from the charge 
for conveyance, if the latter is carried 
out exclusively on the French lines. 
When the wagon crosses to a foreign line, 
the charges allowed by the receiving line 
are subject to regulations which apply to 
the interchange accounts between the 
administrations concerned and are fi- 
nally allotted to the owners of the vehi- 
cles through the intermediary of the rail- 
ways on which they were registered. The 
owners of wagons registered by the Ita- 
lian State Railways send in the account 
every six months for the journeys made 
by their wagons on other Italian lines and 
on lines of foreign nationality; the admi- 
nistrations of these railways collect the 
corresponding amounts and credit the 
owners of the wagons with them. 


CHAPTER IX. 
Supply of loose fittings to consignors. 
The obligations of administrations to 


consignors as regards the supply of loose 
fittings varies considerably from one 


(1) In Portugal, the charge is also deducted 
from the cost of conveyance at the time this is 
paid for, 


‘country to another. 


Chains and ropes 
are supplied free, or charged for accord- 
ing to circumstances, and in the latter 
case may be subject to demurrage charges 
in addition if kept beyond a certain 
time (+). As regards sheets, the supply is 
obligatory for certain lines, either on ac- 
count of the nature of the goods or ac- 
cording to the rate in operation, in the 
latter case sometimes the rate stipulates 
that the railway company supplies the 
sheet free, sometimes that a charge is 
made for its use. Some rates stipulate 
in addition that the sheets shall be put 
on by the consignor and removed by the 
consignee at their own risks and costs. 

The charges made are calculated in 
many different ways : per sheet per wa- 
gon; per sheet per day, per sheet per mile 
(with generally a minimum charge per 
sheet). 

Sometimes (1) when several sheets are 
required for a load the charge is reduced 
by one half, except for the first one. 

To these charges may be added demur- 
rage charges, according to whether the 
time allowed for the use of the sheets has 
been exceeded or not. 

The rates are also very variable, run- 
ning from 1 to 5 for daily rating and 
from 4 to 2 when the rate is fixed accord- 
ing to mileage. 

The system dealing with the supply of 
sheets, to private firms in France has 
recently been entirely reconsidered and 
standardised for all railways of general 
importance, and will be made part of the 
general code of rules which apply to spe- 
cial rates for goods traffic. The essen- 
tial clauses are the following : 

Goods which necessitate the use of sheets 
are classed in a list as follows; 


(1) Swiss transport companies. Regulations 
and rates for collecting charges for accessories 
in operation since the 1 July 1917. 


ae 


Goods, the conveyance of which may be 
carried out in open trucks, the sheeting of 
which is optional, these are sub-divided accord- 
ing as the sheets are supplied by the consignor 
or requested by him to be supplied, or in the 
case when the sheets are only provided by the 
consignor ; 

Goods which must be carried under cover, 
but for which the supply of an open wagon 
with sheets, does not entail a payment for 
each of the operations necessary for sheeting 
or unsheeting undertaken by the consignor or 
the consignee unless the former has made a 
written request for a covered wagon; 

Goods for which, in exceptional cases, the 
supply of sheeting, if asked for by the consi- 
gnor, and its supply is agreed to by the com- 
pany without extra charge. 

With the exception of the latter, these 
clauses only apply to consignments rated at 
prices which depend on one of the following 
conditions : 

a) Wagon fully loaded, or wagon loaded to 
the limit of its load or capacity ; 

b) Minimum tonnage per wagon (whatever 
this minimum may be) ; 

ce) Minimum tonnage of 4 t. per journey. 


The railway company need only supply open 
wagons for goods included in the list that may 
be carried without being covered, except in the 
following cases : 

le When the railway company undertakes 
the handling, the sender may request that the 
consignment be covered at the cost and under 
the conditions fixed by the rates for hiring 
sheets which apply to this case; 

2° When the handling falls on the sender, 
the latter, unless the rules of the rating sti- 
pulate otherwise, has power to cover the goods 
either with his own sheets or with sheets 
hired from the railway company at the price 


and under the conditions fixed for this case in 
the above mentioned tariff. In either case 
the operation of sheeting the wagons and cost 
of it falls on the sender. In the same way 
if the consignee is responsible for the handling, 
the operation of removing the sheets and cost 
thereof falls on him. The return of the . 
sheets supplied by the sender to the starting. 
point is done gratuitously by slow goods on ap- 
plication being made. 

For goods that must be conveyed under 
cover, the railway is at liberty to supply on 
their own responsibility either covered wagons 
or open wagons with sheets without making 
any extra charge. When the handling is at 
the sender’s or receiver’s risks and the railway 
has supplied an open wagon with sheets, the 
operations of sheeting or unsheeting are done 
by the sender or receiver, the railway company 
has to deduct (except in particular cases spe- 
cially listed) from the cost of carriage 1 fr. 
per wagon for each of these operations. 

The rates for hire are made up of two sums; 
one is a fixed charge and the other propor- 
tional to the mileage with a minimum charge, 


Such is the new code of rules which 
is on the point of being put into operation 
in France, and which appears to fully 
comply with all the necessary commercial 
requirements. 

We may add in conclusion, that certain 
administrations let out their sheets on 
hire to consignors and consignees to pro- 
tect the goods placed in the stations be- 
fore loading or unloading. The charges 
made for hire in these circumstances are 
generally much greater than those fixed 
for the use of sheets for ordinary trans- 
port. 
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SUMMARY AND CONCLUSIONS. 


A. — Relations of Railway 
Administrajions between themselves. 


Since the time the question of inter- 
change of stock was brought before the 
Congress in 1892, no change of any im- 
portance has been introduced into Inter- 
national Conventions. The regulations 
of the German-Italian Union have been 
revised twice, these revisions having 
been put into operation 1 January 1894 
and 1 April 1914, but their fundamental 
bases have not been interfered with. The 
revision of 1882 of the International 
Union Regulations iis still in force and 
the conventions of the French companies 
with foreign administrations with which 
they are in contact have only been sub- 
jected to touchings up of no importance, 
which were decided on by a simple ex- 
change of correspondence. 

We can hardly consider as a change 
the extension of the German Union Regu- 
lations to the Swiss Railways and the 
State Railways of the three Scandinavian 
countries; they only applied previously 
to Germany, Austria Hungary, Holland 
and Roumania. As regards the conven- 
tions in operation since 1913 between 
Scandinavian countries, these are a very 
close reproduction of the arrangements 
of the German Union, and consequently 
cannot be said to be an innovation pro- 
perly so called. 

The regulations of the technical stand- 
ardisation of railways has been the sub- 
ject of a simple revision, the last being 
that which was put into force 1 May 1944; 
it was incorporated in 1914 with a few 
additional clauses in the last edition of 


the regulations of the German-Italian 
Union; this is also in force between all 
the countries bound by the Regulations 
of the German Union or the Scandinavian 
Conventions which are similar. 

Finally, the French administrations 
put into operation the 13 August 1899 
regulations relating to damage to rolling 
stock which have taken the place of those 
of February 1887; it is a reproduction, 
except in a few details of the convention 
of the 29 June 1889 between the French 
Paris-Lyons-Mediterranean Company and 
the Italian State Railways, to which in 
1904 the Belgian State Railways were 
added. 

If however during these last thirty 
years we can only notice a tendency as 
regards international relations towards 
standardisation which is shown in the 
adhesion to the existing conventions, a 
change will take place shortly, when the 
final agreement will be reached as re- 
gards R. I. V. Convention which is now 
being drafted. This agreement offers two 
essential characteristics : m the first 
place it will interpret the new tendency 
— very much in evidence — in the di- 
rection of standardisation of the rules 
relating to the interchange of interna- 
tional rolling stock, since it is destined to 
take the place of ‘the international Union, 
of the German Union (V. W. U.) for some 
relations, that of the German Italian Union 
(I. W. R.) and all the conventions of the 
French companies with the railway admi- 
nistrations of frontier countries. 

Secondly, it will bring about the aboli- 
tion of charging on mileage for numerous 


— 533 — 


interchanges, and by the substitution of 
charging for time will effect considerable 
simplification. 

The changes in the conventions con- 
necting administrations of the same 
country have been considerably more ex- 
tensive. The code of rules regulating 
each individual wagon has been abandon- 
ed by degrees () and is practically only 
in use in the Scandinavian countries and 
in other countries between local lines 
with the big railway companies (*). The 
new systems which were put into opera- 
tion in France and British India during 
the first years of this century have been 
themselves recently replaced — wholely 
in France and experimentally in British 
India — by systems based on pooling of 
rolling stock. In France this alteration 
has at the same time brought about the 
substitution of conventions passed be- 
tween companies in pairs for one conven- 
tion common to all (*). 

In the presence of changes so recently 
instituted and of so wide sweeping a 
nature, it is only possible to wait the re- 
sult of their working before advancing 
any conclusion. The practical value of 
the new formula can only in fact be es- 
timated from experience, and for the 
present we must confine ourselves to 
asking the administrations who have 
taken the initiative to collect all the par- 
ticulars of the results obtained and ar- 


(1) It is interesting to point out that the 
reverse case has never occurred and that the 
method of settling individualy for each wagon 
has never been substituted. 

(2) The French Midi Railway has, however, 
adoped the system of pooling with certain 
local lines. 

(3) It should be pointed out that in Spain 
the adoption of one convention only would be 
rendered much easier, when they care to bring 
it about, on account of the almost complete 
similarity which conventions in pairs now in 
force have to one another. 


tions are in operation. 


range them together in such a way as 
to facilitate comparisons later on. 

The preceding considerations refer 
more particularly to that part of the con- 
ventions which relate to the basis on 
which the interchange wagon accounts 
are settled. As regards the other ques- 
tions dealt with in the conventions, such 
as the conditions for admission to inter- 
change, the settling of the costs incurred 
for repairing damages, interchange of 
loose fittings, the reduction of the num- 
ber of conventions has brought about — 
and will continue to bring about — a 
marked progress towards standardisation. 

It is only to be hoped that as regards 
continental Europe (') continual progress 
will be made in this direction; it will 
simplify the work of the railway em- 
ployees in saving them the trouble of 
having to consider the many regulations 
which are extremely difficult to keep in 
mind, as they differ often in details which 
are of no apparent importance. They will 
also reduce the troubles which these dif- 


ferences cause to transport without trans- 


hipping of freight which has to pass 
through zones where different conven- 
It does not seem 
impossible a priori to thus arrive at re- 
sulis which may be compared to those 
obtained by the regulations of the tech- 
nical standardisation of railways concern- 
ing the technical conditions for admis- 
sion to interchange. 

Finally, there is the question of un- 
deniable practical interest, namely, that 
of drawing up the interchange accounts. 
These become more complicated each day 
with the increase in the number of in- 


(1) The eventuality of the construction cf 
tunnels under the English Channel and the 
Bosphorus raises the hope that standardisation 
will extend to Great Britain and Asia Minor. 
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terchanged wagons, the building of new 
junction \stations and new lines, and the 
continual increase in the different types 
of wagons. In the drafting of conven- 
tions this should never be lost sight of, 
and the thought of it should weigh the 
balance in favour of the arrangement 
which contains the simplest rules for 
drawing up the accounts, when another 
arrangement does not show an incontes- 
table advantage to justify a greater com- 
plication in the accounts that would arise 
from it. 


B. — Relations between the Railway 
Administrations and the consignors or 
consignees. 


These relations are arranged on bases 
which differ greatly from one country to 
another. Sometimes the administrations 
are under very strict obligations to supply 
the required stock and they are held res- 
ponsible in case of failure to do so; some- 
times these obligations are vague and not 
binding, whilst in other cases the admi- 
nistrations are in no way obliged to ac- 
cede to the requests of the consignors. 

As regards the time allowed for loading 
and unloading, this varies considerably 
from one country to another, and occa- 
sionally in the same country, according 
to the rate, the time of the year, and even 
on account of congestion at stations. 
This applies also to demurrage charges 
when the free period has been exceeded. 

One can see what an effect these dif- 
ferent systems have on the use the various 


companies can make of their rolling 
stock, according as they are obliged or 
not to supply it and according to the 
longer or shorter time in which the con- 
signors have the right to make use of it. 

As regards private owned wagons, de- 
tailed rules generally fix the conditions 
for interchange and the advantages al- 
lowed either to the owners or to the 
users of these wagons. Some adminis- 
trations only allow them to be used for 
certain classes of traffic; others have a 
different system for special wagons de- 
signed for freight not suitable for trans- 
port in their ordinary rolling stock, and 
for similar wagons to those which the 
railway companies have at their disposal. 

The obligations under which the com- 
panies are to supply loose fittings and 
more particularly sheets are not less va- 
ried than those applying to the supply of 
wagons. In some cases the supply is 
obligatory and free, in others it as op- 
tional or granted as a favour; in the lat- 
ter case the charge for hiring may depend 
on the number of sheets supplied; it is 
also fixed according to the journey, the 
time in which it is in use or the mileage. 
The French administrations are the only 
ones to our knowledge who have standard- 
ised the regulations dealing with this 
subject regulation which will shortly be 
put into operation and in which are de- 
fined the respective privileges and obli- 
gations which appertain to the compa- 
nies and consignors in the various cases 
which may occur. 


Se 


CONCLUSIONS. 


With reference to the preceding re- 
marks we advance the following conclu- 
sions : 


A. — As regards the relations of the 
administrations between themselves : 


a) Since the last discussion of the 
question at the Congress of 1892, new 
agreements have been reached with the 
object of realising a better utilisation of 
interchanged stock and to simplify the 
drawing up of the interchange accounts; 
for this purpose the contracting parties 
have abandoned the system of charging 
for mileage and generally the application 
of an individual penalty charge for each 
wagon. Some of them have adopted the 
principle of penalty charges which are 
applied only at the request of the for- 
warding line. Many have more or less 
joined together in the system of pooling. 

The principles on which these inno- 
vations are based are reasonable, but 
some of those which are amongst the most 
important, and still on trial, are too re- 
cent to enable us to state definitely their 
real value, which can only be arrived at 
after some years of practical experience. 
It is therefore desirable that the question 
of interchange rolling stock should again 
be placed on the programme of the Inter- 
national Congress at its mext session as 
regards the rules that should be adopted 
in the relations of railway administra- 
tions between themselves. 


b) Interchange conventions between 
countries forming part of the same conti- 
nent and having the same width of gauge, 
show that differences exist which are for- 
eign to the very principle of conventions. 
These differences form an obstacle to 
interchange, and it is very desirable in 
consequence that they should as far as 
possible be abolished by means of an in- 
ternational agreement such as the one that 
ended in that concerning the regulations 
for technical standardisation. 


B. — As regards the relations between 
the administrations and the consignors 
or consignees : 


a) The considerable differences which 
have been found to exist between differ- 
ent countries as regards the time allowed 
for the loading and unloading of wagons 
seem to indicate that the methods adopt- 
ed in some countries are capable of alte- 
ration tending to a better use of the roll- 
ing stock and to reducing congestion in 
the stations; 

b) The system of daily demurrage 
charges at an increasing rate in case of 
the time allowed for loading or unloading 
being exceeded has been sufficiently 
proved to warrant its general adoption ; 

c) It is desirable that when dealing 
with privately owned wagons, the regu- 
lations should be made as uniform as pos- 
sible. (This conclusion has the same ob- 
ject in view as that put forward in A. b.) 
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REPORT N.. 2 


(France) 


ON THE QUESTION OF LOCOMOTIVE CAB SIGNALS (SUBJECT XII FOR DIS- 
CUSSION AT THE NINTH CONGRESS OF THE INTERNATIONAL RAILWAY 


ASSOCIATION), (*) 


By Mr. Jues VERDEYEN, 
ENGINEER IN CHIEF, 
INSPECTOR OF MANAGEMENT OF THE BELGIAN STATE RAILWAYS. 


Figs. 1 to 8, pp. 539 to 552. 


The very interesting report of Mr. Maison, published in the Bulletin of the Interna- 
tional Railway Association for November 4921, had been prepared for the Session 


which should have been held in Berlin in 1915. 
Managing Committee of the Permanent Co 


of completing this report, so that it may 


We have been entrusted by the 


mmission of the Association with the task 
be possible to inform the Rome Congress 


in 1922 of the actual position in France regarding the repeating of signals on locomo- 
tives and the recording of the setting of the signals. 
In this supplementary report we shall follow the same order of headings as in the 


report of Mr. Maison. 


SECTION I. 
The repeating of signals on locomotives. 


CHAPTER II. 


Evolution of ideas. 


§ Ill. — Period subsequent to 1914. 


It is evident that the great world-war 
interrupted the work of the general fit- 


SS 


(4) This question runs as follows : 
Different systems already used or tried. 
locomotives. » 


ting of repeating (cab-) signals on loco- 
motives, the trial of which on a fairly 
large scale had been recommended by 
the Ministerial circular of 1941. 
Further accidents that occurred in 
France in 19419 resulted in fresh Minister- 
ial action; a circular dated 19 November 
1919 insists strongly on the necessity « of 
devising means of repeating in the cabs 
of locomotives, the setting of home and 
distant signals, and of making without 
delay a definite selection from the vari- 


« Repeating and recording the track signals on the locomotive. 
Results obtained. — Recording the running speed of 
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ous appliances that have been subjected 
to trial on the various Railway Systems ». 

This circular letter moreover requires, 
as an immediate step, while waiting for 
the cab repeating signals to be adopted, 
that fog signals (detonators) should be 
used ‘to supplement the visual signals, and 
with this object the French Railway Com- 
panies are required : 

1° To supplement by detonators all ab- 
solute stop signals, semaphores, and also 
the distant signals (discs) as well as the 
signals at junctions and other points of 
danger, except when these signals are fit- 
ted with electric or mechanical repeating 
appliances ; 

2° To ensure, on lines worked on the 
block-system, that trains stopped less than 
1000 m. (0.62 mile) from the se- 
maphore that protects them, should be 
protected by means of detonators placed 
on the rail 1000 m. (0.62 mile) to the 
rear of the train. 

These temporary arrangements were to 
be carried out and put into force within 
a period not exceeding two months. 

These requirements were obviously 
framed with the sole object of obtaining 
a temporary solution of the problem of 
repeating the signals in the cab of the 
locomotive and of forcing the Railway 
Companies to make general use of the re- 
peating signals which they had already 
been asked to adopt in 1913. 

Furthermore, since 1920, the great 
French Railway Systems had definitely 
made their selections. The French North- 
ern retained its crocodile arrangement; 
the French Eastern, The Paris-Lyons-Me- 
diterranean, the Orleans and the State 
Railway agreed to this apparatus subject 
to minor modifications, the French Midi 
Railway alone confined itself for the time 
to. repeating the distant signals by means 
of detonators. 


CHAPTER III. 


Present state of modifications 
of appliances already tried. 


§ I. — French Northern Railway System. 


The appliances in use are the same in 
principle as those that were in use in 
1913. 

An improvement has been made in the 
fixed contact on the track (the croco- 
dile) with a view to ensuring good elec- 
tric contact in frost and snow. This: 
contact has been made proof against. 
hoar-frost by coating with paraffin which 
prevents hoar-frost or snow adhering to: 
the surface on which the brush carried 
by the locomotive rubs. The brush, 
which has hitherto consisted of silicon. 
bronze wires, has been replaced by 
another in which the wires are of special 
steel. These two appliances of Mr. J. Co- 
las’ system were described in the Bulletin 
of the International Railway Association 
for November 1921. 

Other improvements on the arrange- 
ments described in 1943 are still being 
considered. They are intended to render 
the work of the apparatus complete by 
repeating the line clear signals, by mark- 
ing on the strip of the Flaman recorder 
the indications given to drivers by the 
repeating appliance and how soon the dri- 
ver took action when he found the sig- 
nals were against. him. _ 


On single tracks, it is essential that the: 
repeating of ‘the signals on the locomo- 
tive should only relate to the direction in 
which the train is running. This condi- 
tion is met by the addition of a « tum- 
bler » in front of the crocodile which only 
allows the circuit to be closed for one di- 
rection of running. : 

The tumbler consists essentially of a» 
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stirrup fixed to a shaft carrying a coun- 
terweight and a cam which acts on the 
contact springs. The contacts and the 
counterweight are enclosed in a water- 
tight box which acts as the framing and 


is carried under the protecting shield of 
the fixed contact. 

Figure 1 shows the general arrange- 
ment and figure 2 gives a drawing of the 
construction of the apparatus. 
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Fig. 14. — Arrangement of tumbler for single line. 
Explanation of. French terms: Bouclier = Protecting shield. — Etrier du basculeur = Stirrup. 
Crocodile = Crocodile. — Contrepoids = Counterweight. — Contact = Contact. — Terre = Earth. 


When a train, running in the direc- 
tion for which the tumbler is set, passes 
over this tumbler, the brush, in passing 
rubs lightly on the stem of the tumbler 
and throws it over; before it has had time 
to return to its normal position the brush 
has passed over the crocodile and taken 
the current, which has been switched on 
by the fall of the tumbler, and thus ef- 
fects the necessary repeating and record- 
ing. 

In the case of a train running in the 
opposite direction it is easy to see that 
nothing will happen because the tumbler 
is rubbed by the brush in the direction in 
which the stop holds it. 


§ Il. — French Eastern Railway System. 


The programme of general conditions 
to be carried out, as it has been set out 


by Mr. Maison, is supplemented by the 
provision of an audible signal to the dri- 
ver when the signal is at « cleared ». The 
object of this modification is to show im- 
mediately any disarrangement in the 
working, either of the track apparatus or 
of that on the locomotive, and to check 
the alertness of the drivers on passing 
all signals no matter in what position 
they may be set. 

The audible warning is given to the 
driver and to the head guard by a whistle 
(steam hooter) in the case of « danger » 
signals, and by a bell to the driver only 
in the case of «clear » signals. 

An arrangement has also been adopted 
to enable the driver, without interfering 
with the normal working of the appara- 
tus, to mark the speed-indicator diagram, 
so showing that he had given the signal 
attention. 
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View from above (cover removed), 
Fig. 2. — Arrangement of fixed contact tumbler (type 1920). 


Explanation of French terms: Feutre = Felt, — Caoutchoue supprimé = Indiarubber not now used. 
Piéces supprimées = Pieces not now used, 
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The application of the system to single 
tracks has not yet been considered, but 
this question can easily be solved by a 
slight modification of the track appara- 
tus. 


Cilia Paris-Lyons-Mediterranean 
System. 


The appliances actually in service are 
the same as those tried in 19413, but the 
working of the relays, which was effect- 
ed by a battery carried on the locomotive, 
is now done by a battery placed on the 
track; the unlocking of the pneumatic 
gear of the relay is, however, still effect- 
ed by the battery carried ‘on the locomo- 
tive. 

This alteration has been made in or- 
der to prevent incorrect operation of the 
apparatus through the contact-brush 
touching noninsulated track appliances, 
which would close the circuit from the 
brush to the track-rails. 

The battery on the track is placed in a 
cement box arranged close to the signal. 
It consists of 15 Leclenché (sack) cells 
connected in series, but the number of 
cells in action is arranged so as to give a 
difference of potential of 15 volts be- 
tween the crocodile and the rail. The 
maximum output of this battery is about 
0.5 amperes. 

The battery on the locomotive is car- 
ried in a wooden box; it consists of 
twelve cells (unspillable type) connected 
in series; the output of the battery is 
about 1 ampere. 

Figure 3 shows diagrammatically the 
electric connections as actually arrang- 
ed. They comprise, apart from the de- 
tails necessary for the proper working 
of the signal repeating device, a switch Z, 
for making connection with the track 
battery through the crocodile to the ca- 


bin or frame from which the signal is 
operated, thereby giving the signalman a 
check both on the position of the signal 
and the proper working of the battery. 

The apparatus on the locomotive is sup- 
plemented -by a « vigilance lever », operat- 
ed by the driver and marking the roll or 
tape of the speed indicator. 


§ IV. — French State Railway System. 


The Cousin, Van Braam, Augereau and 
French Eastern Type appliances, the trials 
of which had been decided upon, follow- 
ing the Ministerial circular of the 
94 March 1914, have been abandoned. 

These systems had serious objections 
raised against them owing to gauge Tes- 
trictions and did not adopt themselves to 
use on electrified sections. 

They have been replaced by a modifi- 
cation of the Augereau system which 
substitutes for the mechanical disengage- 
ment, effected by means of the suspend- 
ed arm striking the rail treadle, a method 
of disengagement obtained by the in- 
fluence of Hertzian waves which are 
produced as the locomotive passes ® Sig- 
nal. 

This installation comprises a wave 
transmitter situated in advance of the 
signal, the receiver being carried on the 
locomotive. 

The transmitting apparatus consists 
essentially of a Ruhmkorff coil, the pri- 
mary winding of which comprises an 
8-volt battery. One of the poles of this 
battery is earthed through a contact 
worked by the signal and the other pole 
is connected to an insulated rail through 
two treadles, one placed before the insu- 
lated rail and the other beyond it. 

The secondary winding of the coil is 
connected to a breaker and an antenna 
consisting of a copper wire about 45 m. 
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Fig. 3. — Apparatus for indicating and recording stop signals. — Diagram of connections. 


Explanation of French terms; A la masse = To engine frame.— Pile montée sur la locomotive = Battery carried on engine.— 
1) Position & Varrét = Stop position. — 2) Position voie libre = Line clear position. — Sens de la marche = Direction of 
running. — Cable isolé = Insulated cable. — Pile placée sur la voie. — Battery placed on the track, — Conducteur isolé 
allant au contréle du signal au poste de manceuvre = Insulated conductor going to signal control in signal box. — Rail 
de la voie = Running rail. 


(49.2 feet) in length arranged about battery, a coherer, an antenna and a so- 
2m. (6 ft. 8 in.) above the ground. lenoid having an iron core. The antenna 
The receiving apparatus consists of a consists of a copper wire arranged in the 
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front of the locomotive over the buffer 
beam and along the side over the plat- 
forms. 

When the signal is at danger as soon 
as the first pair of wheels has operated 
the rear treadle, a current flows through 
the primary winding of the coil and-con- 
tinues to flow till the treadle beyond the 
signal is operated. This current, through 
the action of the Hertzian waves acts on 
the coherer on the locomotive, the resist- 
ance of which diminishes, causing a cur- 
rent to flow through the solenoid with 
the iron core; the displacement of this 
core disengages a gear known as the Au- 
gereau lock which controls the steam 
whistle. 

Although the trials of this system, car- 
ried out on forty signals on the Paris- 
‘Chartres line, have given good results, and 
although the bringing of the system into 
general use had been decided upon by the 
French State Railway, the use of these 
appliances has “now been abandoned in 
favour of the crocodile of the French 
Northern type; this later decision was 
adopted with a view to uniformity. 


§ V.— French Midi Railway system. 


The Midi Railway system is continuing 
the trials which it commenced before the 
swar by means of cab-signalling apparatus 
similar to that of the French Northern 
Railway, but since 1914 it has not pro- 
ceeded with the fitting of the apparatus 
to more locomotives. 

The only modification made since 
4913 consists in removing the battery- 
box from the locomotive and placing it 
on the track. 

To meet the requirements of the Mi- 
nisterial circular of the 19 November 
4919 asking the Railway systems to sup- 
plement, by means of detonators, the 
stop signals, the semaphores as well as 


the distant disc signals and the junction 
signals, the French Midi Railway has 
commenced trials of a detonator-carrier, ~ 
the working of which is based on the 
following principles : 

4° It is electrically operated by a cir- 
cuit passing through an insulated rail; 

9° Tt contains a supply of fifty detona- 
tors which can be exploded one after the 
other and is automatic in its action; a 
single detonator is exploded when the 
train passes a signal standing at danger. 


According to the latest information 
that we have received, the trials of this 
appliance have been very satisfactory ; 
out of 2500 trains that passed the ap- 
pliance during the first trial period, there 
were 2505 detonators exploded, that is to 
say, there were five unnecessary explo- 
sions (more than one detonator being 
exploded by the same train). 

An appliance of the same type, but car- 
rying only twenty detonators is also under 
trial. 

Finally, since the 8 July 4920, there has 
been on trial on a single track, a new type 
of detonator-carrying appliance known 
as the « mutiple hammer » type which 
will enable an appliance for any desired 
number of detonators to be built up by 
means of a series of properly arranged 
standard parts to suit the particular cir- 
cumstances. 

If the results of these experiments are 
confirmed by a longer trial, the French 
Midi Railway System appears to be in 
favour of definitely adopting the detona- 
tor-carriers of this last type instead of 
the repeating apparatus carried cn the 
locomotives. This solution of the pro- 
blem, according to a report prepared by 
Mr. Bleynie, the chief civil engineer, will 
have the following advantages : 


4° As it is not necessary to fit any in- 
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stallation on the locomotives, it follows 
that once a signal has been fitted with 
its detonator-carrier, any train passing 
will, ipso facto, have the benefit of the 
audible signal; 

2° The audible signal will be heard by 
others than the driver, in particular by 
the guard of the train, who could take 
proper action, if the driver should not 
immediately begin to reduce the speed, 
either by putting on the brakes or by 
actuating the alarm bell on the tender; 

3° Finally, the vigilance of the driver 
will be as well maintained by the fact 
that the explosion of the detonators will 
be heard by others on the train as it 
would be by a repeating appliance car- 
ried on the locomotive 


§ VI. — The. Orleans Railway System. 


The Orleans Railway System has aban- 
doned the trials of the Poublan apparatus 
referred to in the report of Mr. Maison, 
and has decided to adopt the crocodile 
system for repeating the indications of 
the distant signals in the locomotive cabs. 

Trials had been made by means of au- 
dible repeating signals (horns) arranged 
on the track close to the signal and operat- 
ed electrically by the ‘track circuit. But, 
as might have been expected, the hearing 
of the audible signal on the locomotive is 
not sufficiently certain to be effective in 
all cases. 


§ VII. — Alsace-Lorraine Railway System. 


Designs and trials on a very limited 
scale were in progress before the war. 
They have not been resumed since 1918 
and they were only being carried out with 
a view to finding arrangements that could 
satisfactorily replace parts of the Van 
Braam apparatus which had not been 
found satisfactory ‘in 1941. 


The Z. S. apparatus of the Bruchsal 
Works. — The track apparatus consists 


of two spring treadles arranged on both 
sides of the rai] about 6 m. (419.5 feet) 
from ‘the distant signal. These treadles 
(fig. 7) are directly operated by the sig- 
nal gear so that they act on the two hang- 
ing strikers when the signal is at danger. 
They are 625 mm. (2 ft. 5/8 in.) in 
length and are raised 65 mm. (2.5 in.) 
above the rail level; they encroach on the 
rolling stock gauge to the extent of 35 mm. 
(1 3/8 inch); the overlap amounts to 
20 mm. (3/4 inch) with regard to the 
treadles. 

Figure 4 shows the arrangement of the 
apparatus on the locomotive. It consists 
essentially of an operating gear controlled 
by two hanging arms connected to the 
cab-signal apparatus by means of a flexi- 
ble cable. 

The striking gear carried on the loco- 
motive (see fig. 5) consists of two hang- 
ing arms with plate springs, carried on 
two sleeves turning on a fixed shaft; the 
sleeves carry cams at their ends. In the 
normal position, at rest, a latch is press- 
ed on to the circumference of the cams 
by means of a spring. When the cams 
turn simultaneously, as the result of both 
arms striking the treadles, the bolt, under 
the action of the spring, enters the cor- 
responding notch in its cams and causes 
the apparatus to operate by means of the 
flexible cable attached to the latch. Two 
spiral springs fitted at the two ends of 
the sleeves ensure the return of the hang- 
ing arms to their normal position, when 
the driver brings the latch back to its 
normal position by means of a lever des- 
cribed below. 

The repeating apparatus (fig. 6), plac- 
ed in the driver’s cab, acts as follows : 

The flexible cable actuated by the latch 
of the block apparatus is carried on the 
cam @ rotating on the shaft b. When 
both hanging arms have been subjected 
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to simultaneous shock, the flexible cable 
transmits the movement for unlocking 
the latch to the cam a. The lever ¢ ac- 
ituated by the cam a, acts at its other end 


on the rod d, which operates the valves e. 
Compressed air, supplied through the 
pipe i, enters the whistle f. In addition 
to this a second flexible cable leading to 
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Fig. 6. — Repeating apparatus. 


Explanation of French terms : Vers réservoir d’air comprimé = To compressed air reservoir. 


Fig. 7. — Spring treadle. 


the visual signal is attached to the cam a. 
The movement of this cam, when the ap- 
paratus has worked, is transmitted to the 
visible signal g, which shows behind the 
glass window. As the result of the dis- 
placement of the cam, the level h, which 
was locked by the lever c, is released. 
In order to reset the whole mechanism in 


its normal position, it is only necessary 
first to raise the lever h and then to res- 
tore it to its normal position in which it 
remains locked. 


Results of the trials. — Two locomo- 
tives have been fitted with this arrange- 
ment which has been put on trial on the 
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‘Strasburg-Schizmack line; this line which 
has a length of 43 km.. (26.7 miles) had 
on it 27 movable treadles. After a period 
of four years (1941-1915) the apparatus 
was removed. 

Snow and ice have given rise to irre- 
gular working of the apparatus either by 
the binding of the treadle by frozen snow 
or by the freezing up the hanging arms; 
heating the pivots of the hanging arms 
was suggested for overcoming the latter 
difficulty. 

Moreover, the hanging arms, although 
they had withstood 50 000 shocks without 
breaking, had become damaged by sudden 
shocks during the trials. The treadles 
were also frequently damaged by parts of 
the rolling stock. 


CHAPTER IV. 


‘Critical examination of the list of ques- 
tions sent to the Railway Administra- 
tions. 


A supplementary list of questions was 
sent to the large French Railway Systems 
with regard to the questions of cab-sig- 
nals on locomotives. 

We will now examine the replies which 
have been sent to us by Mr. A. Herdner, 
honorary chief engineer of the French 
Midi Railway Company, who drew up this 
supplementary list of questions. 


15* question, 


Has the experience gained since 1913 led 
you to modify your views on : 
4° The classes of signals which it is 
desirable to repeat on the locomo- 
tives; 
2° The general conditions with which 
this repeating should comply; 
3° The character of the warning to be 
given to the driver; visual, audible, 


or simultaneously visual and au- 
dible? 


The Ministerial circular of 19 Nov- 
ember 1919 defined the signals, the indi- 
cations of which should be repeated on . 
the locomotives. These are the distant 
dise signals, the green and white chequer- 
pattern indicating signals and the distant 
signals relating to semaphores, that is to 
say, the signals which may be run past at 
speed by the drivers. 

From this it follows that the problem 
does not apply to the Orleans Railway 
System on which the distant signals are 
absolute stop signals; however, as we have 
stated in chapter II, those locomotives of 
this Railway System which are required 
to run also on other Railway Systems, 
will be fitted with repeating apparatus 
for repeating the distant signals of sema- 
phores. 

The general conditions, that the repeat- 
ing signals on the locomotives should 
fulfil, are the same as in 1913; neverthe- 
less the French Northern and French 
Eastern Railways have modified their ap- 
paratus in such a manner as to give the 
driver an audible warning when the dis- 
tant signal is at « clear ». This new con- 
dition appears to us to be essential for 
enabling the working of the apparatus to 
be checked : the apparatus works whether 
the signal is set at danger or at « clear »; 
if, therefore, a driver passes a signal with- 
out observing any action of the repeating 
apparatus, he should conclude that the 
apparatus is out of order and conse- 
quently should run forward as though 
the locomotive were not fitted with a re- 
peating apparatus. 

If, however, the apparatus should work 
at the next signal, he may then assume 
that it is the track apparatus of the first 
signal that is out of order and he should 
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in such cases advise the permanent way 
staff at his first stopping place of the de- 
fects which he has noticed. 

The opinions given by the Railway 
Companies relating to the form to be giv- 
en to a cab-signal have not varied : na- 
mely, that it is the audible signal that 
should be adopted. For indicating a 
signal standing at danger the warning 
should be sufficiently loud for it to be 
able to be heard both by the driver and 
the guard of the train, but in the case of 
a signal standing at line-clear, it is suffi- 
cient that the driver alone should receive 
the warning. 

The appliances of the French Northern 
and of the French Eastern Railway Sys- 
tems are, moreover, operated in such a 
manner as to mark on the recording strip 
the indications given by the repeating ap- 
paratus, as well as to record the attention 
given by the driver to signals which he 
has found set against him. 


2=* question. 


Has the experience obtained since 1913 
led you : 


1° To abandon the use of the ap- 
pliances described or mentioned 
in your reply of 1913, adopted by 
you previous to that date, or of 
which you were then engaged in 
making trials? 

If in the affirmative, please say 
which, and give reasons for aban- 
doning them. 

2° To effect important modifications 
in the apparatus described or men- 
tioned in your reply of 1913, 
adopted by you before that date, or 
of which you were then engaged 
in making trials? 


If in the affirmative, please state the 


nature of these 


modsfications, 


what is their object, and to what 
extent this object has so far been 
attained. 

3° To put on trial, or to adopt after 
satisfactory trials apparatus not 
described in your reply of 1913? 


In chapter II we have given a sum- 
mary of the particulars which have been 
supplied by the Railway Companies with 
regard to this question. 

It follows from these replies that the 
crocodile type of apparatus is that which 
has been generally adopted, with some 
differences of detail, on all the Railway 
Systems except that of the French Midi 
Railway. The other appliances tried and 
particularly the Cousin, Van Braam and 
Augereau appliances tested on the French 
State Railways, and the Poublan ap- 
paratus tested on the Orleans Railway 
System have been abandoned. 

The batteries necessary to the working 
of the warning portion of the crocodile 
gear are always placed on the ground 
close to the signal, an arrangement which 
enables the working condition of the 
batteries to be checked easily at the cabin 
or frame from which the signal is worked. 

The disadvantage which Mr. Maison 
has pointed out relating to the failures 
due to frost, or to snow covering the 
smooth surface of the crocodile appear 
to have been completely overcome by 
means of the use of the Colas apparatus. 

This contact is rendered frost and 
snow proof by the spreading of paraffin 
contained inside the apparatus; with this 
object the contact surface is drilled with 
a series of holes to allow the paraffin to 
ooze out. 

The contact brush of the French North- 
ern Railway System consists now of spe- 
cial steel wires with a view to obtaining a 
longer life. 
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The French Midi Railway System has 
on trial a detonator placing apparatus 
capable of holding a large number of de- 
tonators (20 to 50) so arranged that a 
single detonator is exploded when the 
train passes a distant signal standing at 
danger. 

The results of these trials have been very 
satisfactory; so much so that this Rail- 
way Company is questioning whether the 
desired results cannot be better obtained 
by the use of detonator placing apparatus 
rather than by cab-signalling. 

In a report which has been communi- 
cated to us, Mr. Jouguet, chief engineer, 
asks, in relation to this subject, « why 
distant signals should of necessity be re- 
peated on the locomotive? 


« It is the transmission from the track 
to the locomotive that introduces all the 
difficulties into the problem. Why 
should not the audible repeater be suffi- 
cient, as would appear to be admitted by 
the official communication dated the 
30 August 1913? We would simply 
say » he adds « that this solution of the 
question appears to be sufficient ». 


This opinion is also shared by Mr. Bley- 
nie, engineer in chief, in his report dated 
92 January 1920. ss 

We think it advisable to note, in this 
connection, that experiments made in 
Belgium with similar appliances, due to 
the French inventor, Cousin, and to a 
Belgian inventor, Mautsch, have shown 
during the two years over which the ex- 
periments have extended that notwith- 
standing the apparatus being well made 
and carefully maintained, fairly frequent 
cases of failure of the detonators occur- 
red as well as breakage and disarrange- 
ment of wires and the premature exhaus- 
tion of the store of detonators; all these 
troubles militate against safe working. 


In a very complete article relating to 
signals for giving warning in fog (’) 
Mr. Weissenbruch adds : 

It might have been possible to reduce 
the nuimber of these failures by using 
continuous current; insulated wire and 
metal detonators. However, nothwith- 
standing the greater cost, nothing could 
have been done to avoid the dangerous 
anomaly that there was no mieans of 
warning the driver in the event of the 
signalman having forgotten to put his 
apparatus into action in foggy weather. 
In such a case the absence of the noise 
of the detonator might make him think 
that the track was clear. And, more- 
over, it would be impossible to main- 
tain detonator placing machines in con- 
stant use at all times and on all main 
lines of a Railway Company. 


Perhaps the trials commenced in 1920 
on the French Midi Railway System may 
have given more favourable results. We 
hope that the supplementary information 
which will be supplied on this subject in 
the course of the discussion of the ques- 
tion in Rome will enable the members of 
the Congress to arrive at a definite opi- 
nion on the subject of this class of repe- 
tition for signals other than absolute stop 
signals. 

3™? question. 

Has the experience acquired since the 
date of your reply to the detailed list of 
questions of 1913 led you to make any 
alterations in the replies made to ques- 
tions 5 to 13 of the said list of ques- 
tions? 


Since 1914 a very great step forward 
has been made in France with a view to 
the repeating of signals in the cabs of 
locomotives. 

On the French Northern Railway all 


(1) Bulletin of the International Railway Asse- 
ciation for April 1920. 
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locomotives, except shunting locomotives, 
are fitted with repeating apparatus. Fix- 
ed contacts to the number of 3800 are 
fitted on this Railway System on a length 
of track of 3803 km. (2 360 miles). 

The same is the cdse on the French 
Eastern, the Paris-Lyons-Mediterranean 
and the French State Railways; all loco- 
motives running with trains are in course 
of being fitted with cab-signals and the 
equipment of the main lines of these 
Railways is in progress. 

Contrary to the opinion expressed in 
1914, the present tendency, on the French 
Northern and French Eastern Railway 
Systems consists in warning the driver 
on passing signals at danger and at line- 
clear by means of different audible sig- 
nals. 

Under the 2° question we have given 
the reasons which, in our opinion, tend 
to favour this solution. 

So far as concerns the 10 question 
relating to running on single tracks, we 
have mentioned that the French Northern 
Railway System uses a special crocodile 
fitted with a tumbler in such a manner 
that it operates for only one direction of 
running. 

Table III of Mr. Maison’s report should 
be replaced by the table below so far as 
the French Northern and the French 
Eastern Railway Systems are concerned, 
these being the only ones that have sup- 
plied particulars on the subject of the 
actual cost of the repeating apparatus 
that they have in use : 


eel French French 

Northern. | Hastern. 

Cost per locomotive . . . | 1 000 fr. | 2 500 fr. 
Cost per signal. ..... 4 200 fr. } 4 400 fr. 


No modification is necessary with re- 
gard to the replies to questions 7, 8, 9, 14 
and 12 of the list of questions of 1913. 


CHAPTER V. 


Conclusions. 


It follows from the matter set forth im 
this supplementary report that the con- 
clusions proposed by Mr. Maison may be 
retained in their entirety, except in so far 
as Nos. 3 and 7 which we propose to mo- 
dify as follows : 


3° It should be so devised so as to pre- 
vent the driver becoming inattentive and 
with this object the apparatus should be 
made to record the position of all the sig- 
nals passed; with this object it is advisa- 
ble that this should be shown on the pa- 
per of the speed recorder. 

The warning should be given in a dif- 
ferent manner for signals at danger and 
at line-clear. Finally, it is advisable, in 
the interest of safety, to arrange a check 
on the attention of the driver by requir- 
ing this employee to perform a small 
movement, easy of recording, when he 
sees a signal standing at danger. 

T° The repeating of signals in the cabs 
of locomotives may be carried out by 
electrically or mechanically driven appa- 
ratus. .In France the crocodile type of 
apparatus is preferred and it is capable 
of application to single tracks without 
difficulty. It can also be applied equally 
well to electrified tracks. 


SECTION II. 
Speed Recording. 


CHAPTER VI. 


State of the question in France. 


Mr. Maison in his report states that the 
greater number of locomotives on the 
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great French Railway Systems had al- 
ready, in 1914, been fitted with an indi- 
cating and recording apparatus. The 
percentage so fitted was 79.2 and, as the 
number of shunting locomotives amount- 
ed to from 7 to 8 % of the total in use, it 
may be assumed that in 1916 — the limit- 
ing date fixed by the Ministerial decision 


RAILWAY COMPANY. 


French Northern 

French Eastern . 
Paris-Lyons-Mediterranean 
French State. 

French Midi . 


Orleans. 


Total. 


(1) Including 150 locomotives fitted with non-recording apparatus. 


of 31 January 1912 — the work of equip- 
ment of all the locomotives running on. 
the line would have been entirely com- 
pleted. 

The war, of course, interrupted this 
work; but it was resumed in 1919. The 
following table shows the position in 
1920 : 


Locomotives fitted with speed indicating 
and recording apparatus. 


Number Number Total number 
ee tes. goods ieaémotired: ies nee 
1 234 527 1 764 

2 184 (') 
3 140 
2 183 
908 
4185 697 1 882 
2 429 1 224 12 655 


The increase on the total figure for 
1914 is therefore about 8 %. 

The work of equipping the 7 to 8 % of 
locomotives that were still without this 
apparatus has consequently probably 


been completed at the present time. 
The Alsace-Lorraine Railway System 


TYPE OF APPARATUS. 


Hausshaelter . 


Deuta . 


uses the Hausshaelter and Deuta ap- 
pliances. As a general rule all the loco- 
motives of this Railway System, except 
those used exclusively for shunting, are 
fitted with speed indicators. The follow- 
ing table shows the numbers of locomo- 
tives so equipped. 


Number of locomotives fitted with recording 


apparatus. 
Passeuger Goods 
locomotives. | locomotives. Total. 


a CHAPTER VII. 


Speed-recording appliances. 


No modification has been introduced 
since 1914 into the speed-recorders des- 
cribed in Mr. Maison’s report. 

We will confine ourselves therefore to 
giving a description of the working of the 
Deuta apparatus, shown in figure 8, in 
use on the Alsace-Lorraine Railway Sys- 
tem. 


ZL 


BSSSS 


Fig, 8. — Deuta apparatus, 


Deuta Apparatus. — The ‘apparatus is 


based on the fact that a short-circuited 
armature placed in a revolving magnetic 
field, itself receives a notational moment 
proportional to the velocity of rotation 
of the field. 

The permanent magnet a, of which 
the air space between the two poles and 
the cylinder \b is only 1 mm. (3/64 inch), 
turns with the shaft c. The rotational 
movement of the shaft c is produced by 
means of a flexible-drive transmission 
gear, itself driven from one of the loco- 
motive wheels. Its rotational movement 
is therefore proportional to the speed of 
running of the locomotive. The rota- 
tion of the magnet ‘causes currents to 
flow in the body of the armature e which 
tend to cause it to turn. This movement 
is opposed by a spring, fixed at one end 
to one of the supports of the speed-re- 
corder case, and at the other to the shaft 
of the armature. This shaft carries a 
hand h, which, consequently, according 
to the speed, occupies the position in 
which there is equilibrium between the 
tension of the spring g and the rotational 
moment due to the magnet, When the 
locomotive is at rest the spring returns 
the hand 'to zero on the scale. The dial 
is graduated from 0 to 120 km. (0 to 
74.6 miles) per hour for forward run- 
ning, and from 0 to 60 km. (0 to 37.3 
miles) per hour for running backwards. 


CHAPTER VIII. 


Conclusion relating to speed recording. 


It follows from the preceding consi- 
derations that the conclusions in Mr. Mai- 
son’s report are entirely correct and may 
be submitted without alteration for the 
approval of the Rome Congress in 1922. 
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REPORT N.. 2 


(all countries, except those using the English language) 


ON THE QUESTION OF TERMINAL STATIONS FOR PASSENGERS (SUBJECT IX 
FOR DISCUSSION AT THE NINTH CONGRESS OF THE INTERNATIONAL 


RAILWAY ASSOCIATION), (7) 


By Louis MACCALLINI, 


ENGINEER, 
PRINCIPAL INSPECTOR TO THE ITALIAN STATE RAILWAYS, 


Figs. 1 to 7, pp. 555 to 567. 


It is well known that practical diffi- 
culties are experienced in large terminal 
passenger stations and through  sta- 
tions signalled as terminal stations, 
because of the lack of sufficient means 
designed to ensure rapidity and inde- 
pendence of movement in the clearing 
and making the: best use of the arrival 
lines, stabling and re-forming of empty 
rolling-stock, and the attaching and de- 
taching of locomotives. In view of these 
difficulties which are very considerable 
in nearly all large stations, the problem 
has arisen as to the most practical arran- 
gements, and better use of the accommo- 
dation, so far as shunting operations are 
concerned, in order both to reduce the lat- 
ter and to render them more independent, 
especially in view of the increasing num- 
ber of passenger trains and the ever in- 
creasingly complicated exigencies of their 
formation, an importance which rightly 
calls for the particular attention of rail- 
way administrators. 

Every arrangement tending to simplify 


and reduce the movements in question 
helps to increase the capacity of the sta- 
tions as well as the regularity of the ser- 
vice, and effects equally the running 
of the trains. This problem is therefore 
very appropriately dealt with, for the 
first time, at the ninth Congress of the 
International Railway Association, as a 
special question. Previously it has form- 
ed part of the more general question of 
« Large Stations » which at the preceding 
Congress formed the subject of ques- 
tion IX. 

Our questionnaire was addressed to 
thirty-five administrations, sixteen of 
which have forwarded us definite re- 
plies, viz. : 


Belgium. . . State Railways. 
Denmark . . State Railways. 
Spain Medina del Campo-Sala- 


manca Railway. 
— Northern Railway. 
— Medina del Campo-Zamora 
Railway. 


eeemmmemetise HSS 
(4) This question runs as follows : « Arrangements for reducing the number of movements of locomotives 
aud empty rolling stock at passenger terminal stations. » : 
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France. . . . State Railways. 
— Est Railway. 
— Paris-Orleans Railway. 
— Paris - Lyons - Mediterra- 
nean Railway. 
— Alsace-Lorraine Railway. 


Italy! Wate State Railways. 
Norway... State Railways. 
Holland . . . Holland Railway. 
Portugal. . . State Railways. 
Sweden .. State Railways. 
Switzerland . Federal Railways. 


We give below the various sections of 
the questionnaire with explanatory re- 
marks and a summary of the information 
given by the administrations. 


Question 1. — What are the most «mpor- 
tant and characteristic terminal pas- 
senger stations on your system? 


The following are the stations which 
we have specially considered. In several 
cases, however, it must be remarked that 
we did not receive plans : 

Belgium : Antwerp-Central, Antwerp- 
South, Brussels-North, Brussels-South, 
Liége; 

Denmark : Copenhagen ; 

Spain : Barcelona, Madrid, Salamanca, 
Valencia; 

France : Lyons-Perrache, Marseilles-S. 
Ch., Metz, Orleans, Pantin, Paris-P.-L.-M., 
Paris-St. Lazare, Paris-Est (present, and 
with proposed extensions), Paris-Aus- 


terlitz, Paris-Quai-d’ Orsay, Strasburg, 
Tours; 
Italy : Bologna, Genoa-P.-P., Naples 


(present, and with proposed extension), 
Milan-C. (present and future), Rome-T., 
Turin-P.-N.,; 


Norway : Christiania, East and West; 


Holland : Amsterdam-Central, Rotter- 
dam ; 

Portugal : Oporto; 

Switzerland : Basle, Zurich. 


In accordance with the information re- 
ceived from the various administrations, 
our report deals with the present state of 
their stations, or the installations which, 
as in the,case of the new stations at Milan 
and Naples, are already in course of con- 
struction. No administration has fur- 
nished us with information regarding 
projects for new stations. 


QuESTION 2. — Are these terminal stations 
or through stations, signalled as ter- 
minal stations? 


There is need for a clearer definition of 
the distinction made in this question, by 
more clearly defining terminal stations, 
1. e. those which serve as terminating sta- 
tions for the whole or a part of the trains 
which arrive there, whether as dead end 
stations or through stations, from the 
point of view of their facilities or whether 
as terminal stations for the reversing of 
trains from the point of view of their. 
system of working. ; 


a) Dead end stations, which are termi- 
ni for all trains, or termini for cer- 
tain ‘trains, and reversing stations for 
others : 

Belgium : Antwerp-North, Antwerp- 
South, Brussels-North, Brussels-South ; 

Spain : Barcelona, Madrid, Valencia; 

France : . Marseilles, Orléans, Paris-.. 
P.-L.-M., Paris-St Lazare, Paris-Est, Paris- 
Quai d Orsay, Tours; 

Italy : Naples, Milan (new), Rome-T., 
Turin-P.-N.; 

Norway : Christiania, East and West; 
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Holland : Rotterdam; 
Portugal : Oporto; 


b) Through Stations, signalled as ter- 
minal stations which are termini for 
certain trains, or reversing stations for 
others : 


Denmark : Copenhagen ; 

Spain : Salamanca; 

France : Lyons-Perrache, Metz, Pantin, 
Paris-Austerlitz, Strasbourg; 

Italy : Bologna, Milan-C.; 

Netherlands : Amsterdam-C.; 

Switzerland : Basle. 


c) Dead end and through stations, sig- 
nalled as terminal stations which are ter- 
mini for certain trains : 


Belgium : Liége; 
Italy : Genoa-P. C. 


Question 3. — From the point of view of 
the station facilities is the main-line 
service completely separated from the 
suburban service, and in what manner? 


The separation of the lines used res- 
pectively for the suburban and main-line 
services, each of which has special charac- 
teristics and requirements, was approved 
in principle by the Congress of 1910. In 
this connection it may be noted that as re- 
gards the suburban service, where arrivals 
and departures are very frequent, the pro- 
blem of the reduction and simplification 
of the movements is of vital importance. 

In the case of those stations which we 
have examined, and in which the subur- 
ban ‘service is important, no progress 
seems to have been effected as regards 
separating the two services; the only sta- 
tion having sets of lines used exclusively 
for suburban traffic is the St. Lazare sta- 


tion at Paris. Among the stations in 
course of re-arrangement may be men- 
tioned that at Naples, where the Metropol- 
itan service will be on special through 
lines situated under ground and comple- 
tely separated from the rest. 

In a number of cases, however, accord- 
ing to requirements and the suitability 
of the lay-outs, certain lines are exclusi- 
vely reserved for suburban traffic at cer- 
tain hours of the day. On the same prin- 
ciple, in stations where there are both 
electric and steam locomotive iservices, the 
electrified lines are separate from the 
others. 


Question 4. — What is the number, per 
twenty-four hours, of trains in normal 
service at periods of maximum traffic, 
and how many arrival and departure 
platforms receive and despatch the 
trains? What are the shortest inter- 
vals between trains arriving at or leav- 
ing the same platform? 


This information is indispensable for 
determining for each station the extent 
and arrangement of the lay-outs in rela- 
tion to the rapidity of movement of 
trains. It is evident that the necessity of 
reducing and simplifying the workings 
is most felt in cases where, because of the 
impossibility of further extensions, it is 
necessary to utilise the lines to the high- 
est possible degree in view of the short 
intervals between successive trains. 

Thus, in the case of new stations the 
number of platform lines and the capa- 
city of the shunting lines are determined 
by the volume of the traffic and the use 
they may be put to taking into considera- 
tion the lay-out and nature of the service. 

The information supplied to us on this 
question does not give an exact idea of 
the capacity of each station, because under 
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present conditions there is a reduced traf- 
fic on all railways. Further, as the in- 
formation given is not sufficiently homo- 
geneous to admit of comparison, it has not 
been possible to arrive at any conclusions. 


| 


Question 5. — Have you adopted, or do 
you intend to adopt, pear shaped or 
continuous loops, triangles, or other 
such arrangements, with a view to re- 
ducing to a minimum the movements of 
engines and empty vehicles. 


#) 


Where there is a sufficiently large sub- 
urban traffic it would always be advisable 
to adopt such arrangements of the lines 
as would allow of the trains being 
despatched again, immediately after 
their arrival, without modifying their 
composition or changing the position 
of the engine. This takes place when 
the lines are provided with pear shaped or 
continuous loops in such a way that it is 
possible to reverse the trains without 
shunting or changing engines. But lines 
with loops, as adopted for some time past 
in America, are not found in the stations 
which we have examined, neither for 
suburban nor for main-line traffic; and 
the Administrations in reply to our in- 
quiries have stated that they have not 
adopted the loop system, and do not pro- 
pose to do so for the present. 

For the new station at Milan, lines with 
loops will be provided for the indepen- 
dent movements of locomotives between: 
the two sides of the station and the depot. 

The arrangement of lines with triangle 
also makes it possible to reverse trains 
without altering their formation; it is 
much less convenient than the loop ar- 
rangement, and is only used in stations to 
reverse the engines. 
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Question 6. — Are the arrival and de- 
parture platform lines used indiscrimi- 
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— Paris-St. Lazare-Station. 


Fi 


nately or kept specially for these pur- 
poses? : 


The complete separation of the arrival 
and departure lines, as generally adopted 
on the German railways, is convenient for 
the public, but imposes additional restric- 
tions in shunting of vehicles, and does not 
allow of the full use of the station lay- 
outs. 

In the majority of the stations examin- 
ed, the platform lines are for common 
use, but in practice an attempt is made to 


assign to each a definite service, by re- » 


serving for the arrival and departure of 
trains the lines by the side of the main 
corresponding arrival or departure line 


Fig, 3. — Paris-E 


in each direction and by using the middle 
lines for ordinary purposes. 

In general, in the working of the largest 
stations used by several companies, an at- 
tempt is made to allocate a group of plat- 
form tracks to each Company and to ap- 
ply the above principle to each group. 

In all cases the number of definitely 
allocated specialised lines is strictly li- 
mited. 


Question 7. — What lay-outs are provid- 
ed for changing, reversing the position 
of, or detaching engines? Are there any 
tracks at the ends of the platforms, or 

_ central tracks between the platform lines, 
connected by points to the ends of the 
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latter? Or, especially in the case of 
high and low level stations, are there 
any turntables, traversers, or other ap- 
pliances. 


The uncoupling of engines on arrival, 
placing them at the head of their trains 
for departure, or changing then from one 
end to the other, does not usually present 
any difficulty in through stations with 
connections at each end. In these stations 
the engines join the trains or return to 
the depot or shed by means of a free line, 
and lie-by lines suitably situated facilitate 
their movements. 

In terminal stations the difficulties to 
be overcome from the point of view of the 


lay-outs are, on the contrary, consider- 


able. It is, however, of great importance 
to uncouple the engines immediately on 
their arrival so as to transfer them at once 
to the other end of the station, especially 
when they are worked on suburban traf- 
fic and are required to start out again 
without delay. The lay-outs devised with 
this object are such as to give communica- 
tion between two or more lines at the end 
of the platforms by means of a system of 
cross-overs (either single or scissors), or 
by turn-tables and traversers. These lay- 
outs are fairly satisfactory, especially in 
high and low level stations where the plat- 
form at the end of the rails is not used by 
passengers; but generally they are incon- 
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venient as they prevent the use by the 
public of the most accessible and con- 
venient part of the platform and by re- 
quiring a greater length of platform. 

A central track between two platform 
lines, connected to the latter by cross- 
overs at the ends, greatly facilitates the 
changing of engines, and is at the same 
time very useful for shunting, and for 
holding locomotives and empty vehicles. 

The arrangements to which we have 
just referred are to be found in several 
instances in the stations whose plans we 
have examined. The use of scissor cross- 
overs is becoming general in stations in 
which the platforms are sufficiently long 
to avoid the backing of trains from which 
it is necessary to detach the engine. Vari- 
ous administrations (e. g. the Paris-Or- 
leans Company of France, at the station 
at Tours) propose to instal them at their 
stations on tracks which do not already 
possess them. 

The solution of having central tracks 
between the platform lines, and the use 
of turn-tables and traversers for the en- 
gines, is of less wide application. 

At the Paris-Austerlitz station a central 
track is used for the changing of the 
electric locomotives; traversers are used 
at the Paris-Luxemburg and Paris-Bas- 
tille stations for transferring the electric 
locomotives and tenders. 

Tracks at the end of the platforms, 
which allow of placing engines in read- 
iness, are installed in several large sta- 
tions. This arrangement, also used for 
holding passenger-carriages to be used in 
the make-up of trains, is very useful, par- 
ticularly when the station has no other 
special lie-by line, and when it is situated 
at some distance from the depot. Tracks 
at the end of the platforms are being 
considered in the plans for the re-arran- 
gement of certain large stations. The 
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Fig. 6, — New Milan-Station : Floor on the level of the passenger tracks 


administrations replying do not suggest 
any other means for a better solution of 
the problem in question. 


Question 8. — What are the lay-outs and 


arrangements provided for attaching 
and detaching vehicles? 


It is particularly a question of the 
movements necessary for attaching on 
vehicles (special carriages, luggage vans, 
et.), to trains or detaching them from 
trains which are standing on platform 
lines; or for completing the make-up of 
empty trains after beimg put into posi- 
tion. 

As an almost general rule in large sta- 
tions there have been installed for this 


purpose electric traversers serving all the 


roads, and the use of turn-tables is being 
entirely done away with. 


For attaching or detaching vehicles by 
means of an engine we find various lay- 


outs, é. g. special central tracks between 


the platform lines; outside tracks; or 


standing tracks at the ends of the plat- 


forms. These tracks are connected with — 


fe 


the platform lines in such a way as to 
render the movements as rapid as pos- 
sible. Tike it aarsaaleg Rs 
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Question 9. — What lay-outs and arran- 
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_ 9 = Electric traction installations. — 3 = Loop to permit the movement of the engines. 


the question of the provision of adequate 
lay-outs suitably placed for the sorting of 
empty rolling-stock, its making-up and 
cleaning, is of great importance whether 
from the point of view of facilitating and 
reducing shunting, or from the general 
standpoint of efficiency of working. 

The sorting and making up sidings are 
really the lungs of the large stations; they 
determine its capacity for coping with 
traffic, and enable trains to be dealt with 
quickly and so avoid congestion. 

This question should receive the careful 
consideration of railway administrations. 

The sorting sidings are generally ap- 
proachable from either end; they are pro- 
vided with a draw-out track and complet- 
ed by small dead-end groups used for the 
making-up of empty trains. — They are 
placed, when possible, in the passenger 
stations, or quite close to the stations, so 
as to minimise the time taken in trans- 
ferring the trains to them. Some of 
them however are at some distance from 
the stations, determined by topographical 
conditions and the space available for the 


necessary lay-outs. In the first case it 
is obviously preferable to place them be- 
tween the lines which enter the station, 
so as to give direct communication be- 
tween the platform lines and the sorting 
sidings without crossing the main lines, 
but these desirable conditions cannot al- 
ways be realised if the best use is to be 
made of the available ground, which is 
often somewhat limited, especially in the 
older stations; and in this case the sort- 
ing lines have to be placed either wholly 
or in part on either. side of the main 
lines in one or two groups, connected by 
cross-over roads. 

In cases where these sorting groups are 
at a distance from the station, they are 
placed in independent yards separate 
from the passenger station.’ 

Where there is a single group of sort- 
ing sidings with separate platform lines 
for arrival and departure, it is obviously 
preferable to place it on the arrival side to 
render freeer the movement of the empty 
trains. Finally, in‘some cases, to secure the 
absolute independence of the main lines, 


the sorting sidings may be placed at 
a different level so as to avoid crossing 
the main lines; but this solution ‘involves 
heavy expenditure on lay-out, and causes 
many difficulties of working because of 
the unavoidable gradients of the connect- 
ing lines. In any case, whatever be the 
position of the sorting sidings in relation 
to the platform lines, the establishment of 
direct and easy communication between 
them for holding and placing in position 
empty trains is undoubtedly of the great- 
est importance. 

The transfer of the trains from the 
sorting sidings may be effected by simply 
running forward, backing, or running in 
the reverse direction. The disposal of 
trains by running on to sorting sidings 
which form a continuation of platform 
lines by engines of the arriving trains and 
in the direction of their arrival is natur- 
ally preferable. Disposal by backing is 
also convenient when it can be effected 
by the engines of the arriving trains to 
sorting sidings which are connected to 
platform lines : but disposal by running 
in the reverse direction by means of a 
draw-out track, has to be effected with 
shunting engines under the least favour- 
able conditions from the point of view of 
rapidity and simplicity of movement. 

We consider that lay-outs which involve 
a double movement for the splitting-up 
and the putting into position of empty 
trains should always be avoided, and 
that no consideration of space, safety or 
economy can justify them. 

We have, however, found several such 
in use in the stations examined, and there 
are still such sorting groups to be found 
in current proposals for the re-arrange- 
ment of stations. We think that in this 
case sight has been lost of the problem of 
the reduction and simplification of mov- 
ements, and that consequently the pro- 


blem is aptly put forward at the present 
moment with a view to new suggestions. 

Finally to avoid moving empty trains 
after their splitting up, in order to trans- 
fer them from the arrival to the departure 
side, it may be advisable to separate the 
platform lines into groups of three lines, 
and to connect each group to small sort- 
ing groups of sidings; but this solution 
necessitas the frequent passage of the 


shunting engine from one set of sidings 


to the other. 

The stations of which we have received 
plans show great variation, and from an 
examination of the methods adopted it is 
scarcely possible to arrive at any general 
formula for the solution of the problem. 

Some sorting sidings are in the station 
itself or quite near, others are some dis- 
tance away; some are by the platform 
lines, either laterally, or continuing in the 
same or in the opposite direction; there 
are others which are situated by the main 
lines entering the station at either end, 
or between these lines. 

A good arrangement which may be re- 
ferred to is that adopted in the new sta- 
tion at Milan. The platform lines there 
are divided into three groups, and each 
group is accompanied by a group of sort- 
ing sidings. The sorting lines of the 
middle group, placed between the main 
lines, are the most extensive, and can be 
used for all the platform lines. 


Question 10. — How are the sorting sid- 
ings connected with platform lines? 
Have you laid down large double cross- 
overs at the ends of the stations? Are 
the special sorting yards connected 
with the chief station by separate lines, 
and what is the length of the latter? 
Have you provided storage lines be- 


tween detached sorting sidings and the 
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groups of platform lines for the tem- 
porary accomodation of empty trains? 


This question is closely connected with 
‘the preceding one. 

In principle, to regulate shunting better 
without interfering with the running of 
the trains, it is necessary that the sorting 
sidings should be connected with the plat- 
form lines in such a way that the shunt- 
ing of empty trains shall not interfere 
with the main lines, and that all the sort- 
ing sidings of the group should be di- 
rectly connected with the platform lines 
which they serve. 

In the plans of the stations examined 
we have found a general tendency to use 
large double cross-overs giving the max- 
imum possible communication between 
the arrival lines at the station-and the 
platform lines, and between the latter and 
the sorting sidings. 

Sorting sidings placed at a distance 
from stations are connected with the plat- 
form lines by the main lines or by special 
direct auxiliary lines; and, in general, we 
have found that almost all administrations 
have endeavoured to secure communica- 
tion between the platform lines and the 
sorting sidings as far as possible by means 
of independent lines. 

Lie-by lines for the temporary accom- 
modation of empty trains are laid down 
as continuations of platform lines so that 
trains may be moved there immediately 
after their arrival in cases where the sort- 
ing sidings are away from the station and 
when empty trains in moving into the 
lie-by lines make use of the main lines 
at any point. 


Question 11. — Is the shunting of empty 
trains done with the engines of the 
trains or with shunting engines : 

a) For the sorting of the trains on ar- 
rival; 


b) For bringing the trains to the de- 
parture platforms? 


Use is made of the engines of the trains 
or shunting engines according to the po- 
sition of the sorting lines in relation to 
the platform lines. 

As an almost general rule, empty trains 
are taken out by the engines of the trains 
themselves, and shunting engines are used 
to bring trains to the departure platforms. 


Question 12. — What arrangements are 
adopted for mails, luggage, and parcels 
carried by passenger trains? 


The arrangements for dealing with lug- 
gage do not affect the shunting opera- 
tions. These arrangements are placed in 
the station building, and very little shunt- 
ing iis necessary to facilitate the loading 
and unloading of parcel vans. 

As regards shunting in the case of 
mail and parcel vans, careful considera- 
tion should be given to the question of 
special lay-out for detaching vehicles 
from or attaching them to trains to ensure 
their loading and unloading with the max- 
imum speed and the minimum shunting. 
In the stations examined, lines pa- 
rallel to the platform lines, on the 
same level as the latter and near the cen- 
tral building of the station, are generally 
reserved for the postal and parcels service. 
These lines are connected with the plat- 
form lines either by electric traverser or 
by points. 

In some stations, e. g. the P. L. M. pas- 
senger. station at Paris, there is a postal 
siding for the loading of the mail-vans; 
others, e. g. Paris-St. Lazare, have cen- 
tral lines between the platform lines to 
accomodate waiting mail-vans. 

In the largest stations the parcels service 
is divided into two separate branches, ar- 
rivals and departures. 
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Luggage and parcels to be sent by pas- 
senger train are loaded in the luggage 
vans of trains about to start or waiting 
on platform lines, whither they are 
brought from the parcel offices on the 
same level by hand-barrows, three-wheel- 
ed trucks, or electric-motor tractors. In 
stations where luggage and parcels are 
received underground, the packages are 
brought up to the platform by lifts or 
escalators, and conveyed to the vans by 
motor tractors. 

At the St. Lazare station Paris, the 
parcel service has an upper floor on the 
level of the street and a lower one on the 
level of the tracks; the junction is made 
by means of wagon-lifts. 

In the new ‘station at Milan the post 
and parcel installations are on the level 
of the street, lower than that of the tracks, 
and the manceuvres are made either by 
independent lines which reach the level 
of the upper lines at a certain point, or 
by means of a wagon-lift and traverser, 


Question 13. — In what position in the 
train do you place the mail-van and the 
luggage and parcels vans? Have you 
special lines for accommodating, load- 
ing and unloading these vehicles, and 
how do you regulate shunting on these 
lines? 


This question completes the preceding 
one. The position of the luggage and 
parcels vans in the trains greatly affects 
the shunting operations in the station, 
and in general must be determined by the 
accomodation provided. Thus, in dead- 
end stations, two van's, one at each end of 
the train, avoids shunting. 

From the replies we have received, it 
appears that mail-vans, luggage and par- 
cels vans are placed at the front, in the 
middle, or at the rear of trains, in accord- 
ance with the rules regarding the compo- 


sition of trains drawn up by each admi- 
nistration, according to local conditions, 
with a view to facilitating as far as pos- 
sible the attaching and detaching of these 
vans. 

The loading and unloading of these 
vehicles is done while the train is stand- 
ing at the platform; but in some stations 
there are, as we have already said, central 
lines between the platform lines, or adja- 
cent lines, reserved for the accommoda- 
tion of mail-vans and spare parcel-vans. 

In some stations, by the side of the 
platform lines, small sorting sidings are 
laid down for spare carriages and vans. 
The lines of these sidings are connected 
with the platform lines by points, and 
the shunting operation is easy and rapid. 

On the French railways, passenger 
trains generally have the parcel vans at 
both ends. In the case of the other ad- 
ministrations whom we have consulted, 
the vans are grouped in front and in the 
rear in certain cases where it is consider- 
ed desirable to avoid shunting for detach- 
ing to vans. 


Question 14. — Are empty trains brought 
up complete, i. e. with parcel and mail- 
vans, from the sorting groups to the 
platform lines, or are the already load- 
ed vans brought separately to the ends 
of the trains; or does the train engine 
fetch them? 


Generally, the empty trains are brought 
up to the platform complete, and the load- 
ing of the luggage and mail-vans is done 
on the train, as we have just mentioned. 
Certain parcel and mail-vans, however, 
are coupled up at the piatform, by means 
of electric tractors, affer the empty train 
has been brought there; in other cases 
they may be added by means of the shunt- 
ing engine or the train engine. 
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As regards this point, the arrangements 
for each train are laid down beforehand 
according to regulations devised to faci- 
litate the train service as far as possible. 


Question 15. — Have you adopted any 
other specidl arrangements in making 
up trains with the object of reducing 
shunting to a minimum? 


In general it may be said that the imake 
up of trains is everywhere arranged and 
carried out, as far as local conditions al- 
low, with a view to reducing shunting as 
far as possible. With few exceptions, 
suburban trains do the return journey 
without any change in their composition; 
and long-distance trains, as far as possi- 
ble, are not interfered with. Efforts are 
always made so that in dead-end stations 
there shall be no alteration in the make 
tip of the trains. 


Question 16. — What arrangements have 
you adopted to secure the minimum of 
shunting in transferring through car- 
riages from the trains of one line to 
those of another? 


The following is a summary of the in 
formation received : These trains are re- 
ceived on parallel roads, so as fo expedite 
shunting, which, in dead-end stations, 
mostly takes place at the rear of the trait. 

Carriages are passed from one traixt to 
the other by an électric traverser, or by a 
shunting engine, or the train engine. 
With a view to this, through carriages are 
so placed that they can be immediately 
detached at the exchange station and put 
on to the new train, the station in ques- 
tion making preparation for the change 
at the appropriate spot. The change is 
effected either by a shunting engine or 
by rapid combinéd movements of the 
train engines of the train. 


Questions 47 and 18. — {3 there a single 
central locomotive shed for the whole 
of the passenger station? Or have you 
provided special or auailiary sheds for 
certain services? How are the locomo- 
tive sheds situated in relation to the 
main lines, the platform lines, and the 
sorting groups? What arrangements 
ire adopted to reduce to a minimum 
ihe running of engines between the 
station aiid the shed? Are the lines 
Which lead there independent? 


From thé point of view of minimising 
the movements of engines, it is desirable 
to place the Sheds near to thé station in 
proximity to the main lines léading to the 
platform lines, connecting the station 
with thé shed by independent lines. 

In the stations examined, the éstablish- 
ment of central locomotive sheds has gen- 
erally been influenced by local conditions: 
The choice of site has been determined by 
the necessity of having it sufficiently 
large to hold the necessary lay-out. As a 
general rule a passenger station does: not 
possess a locomotive shed. specially for 
that station, but the same central shed 
sérves several stations atid all branches of 
the sérvice: The shed is placed, where’ 
possible, near the principal station, and 
communication between the station and 
depot is almost always facilitated by inde~ 
pendent lines which connect directly witli 
the groiips of platform lines and sorting 
sidings. 

Lines to accommodate waiting’ locomo- 
tives, provided with water-cranes anid: 
turntables, are provided near the plat- 
form lines in certain stations’ served by 
a shed some distance away; or, there may - 
bé in the station a small auxiliary locomo- 
tive shed with coaling stages, used for 
special and shunting engines. In some 
stations special sheds for shunting en- 
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gines are placed between the most impor- 
tant groups of lines, and this arrangement 
appears very useful as it prevents the 
shunting engines being away for long in- 
tervals. 


Question 19. — Do you use passenger 

motor-coaches or motor trains? Do you 
~“usé tins which collect current from 
__ an Véledtric conductor and can run in 
: eithePidirection? 

les aerator or steam-driven coaches, 
thé! After little used, have the advantage 
of? ‘Héinig able to run in either direction 
a It being necessary to reverse them. 
The same applies to electric motor ve- 
ftlés".Electric traction also allows, es- 
pecially’ for less heavy suburban traffic, 
fiMherthe composition of trains in a 
fi8éd ‘formation with a motor vehicle at 
éd@hend and so allows of running in 
both directions and avoiding shunting. 
TON’ the lines of the Paris-Orleans Com- 
pany there are two systems of traction 
férthe suburban trains running between 
Paifis-Quai d’Orsay and Juvisy : 

JOT R= 

Ae, By double motor-coaches (one at 


ea¢h end) able to haul eleven carriages 
and,to run in both directions; 

2° By electric locomotives which invol- 
ves-changing ends at the terminus. 


The Alsace and Lorraine Railway Com- 
pany contemplates the resumption of the 
use of motor-coaches with accumulators. 

Motor-coaches are in use on the electric 
route from Rotterdam to the Hague and to 
Scheveningen, on the Dutch State Rail- 
ways. Trains of four carriages have a 
motor-coach at the head and one.in the 
rear, so that they can run in either direc- 
tions without change. 

In Italy motor-coaches are used for 
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light suburban trains, Trains composed 
of from two to four electric motor-coaches 
on the line from Milan to Varese are work- 
ed by means of the Thomson-Houston 
multiple control system. The trains run 
in either direction without change. 


Question 20. —- Have you adopted any 
special methods for the cleaning and 
heating of trains, and to what extent 
have they resulted in reducing the mov- 
ement of the engine and shunting? 


From the replies received it appears 
that the cleaning of empty trains is done 
as a general rule while they ¢ are standing 
in the sorting sidings. 

The cleaning does not affect the mov- 
ement of engines or shunting. 

Heating is effected either by the train 
locomotive or, underground pipes and 
steam valves. Empty trains are heated 
either at the platform or on the lines of 
the sorting sidings. 

The special plants for preliminary 
heating have reduced the time of using 
locomotives before departure by about 
two-thirds. 


Question 21. — In the terminal stations 
described, what is the experience ob- 
tained regarding shunting operations? 
What improvements have you effected 
since 1910, and what improvements do 
you propose to effect in the arrange- 
ment of lines with a view to reducing 
the movement of engines and empty 
rolling-stock ? 


The replies of the administrations to 
this question are not sufficiently detailed 
to show the improvements made in the 
arrangement of lines with a view to solv- 
ing the problem with which we are con- 
cerned; but it must be remembered that 


in a large number of stations the effect 
of local conditions has rendered this 
problem secondary to more urgent consi- 
derations, and that since 1914 the war has 
prevented all progress in the solution of 
this question. 

The Paris-Orleans Railway Company 
informs us of the construction of a sub- 
way at Paris-Austerlitz, making it possi- 
ble to bring the empty carriages up to the 
making up sidings without crossing the 
main lines; the company also states that 
it wishes to extend electric traction. 

The French Est Company has enlarged 
the sorting sidings at the Paris-Est station 
and improved its connection with the plat- 
form lines; and it contemplates the con- 
struction of accommodation near to Paris- 
Bastille with a view to reducing the mov- 
ement of empty trains. 

The Italian State Railways have had 
under consideration very important plans, 
some of which are already being carried 
out, for the re-arrangement of several 
large stations, as for example Rome, Na- 
ples and Bologna, and for the construc- 
tion of new stations, as for example Mi- 
lan-C. 

The other administrations have carried 
out little work of any importance. 


QuEsTION 22. — Have you any passenger 
terminal stations with lines on more 
than one level? What is their gen- 
eral arrangement, and how are shunting 
operations carried on? 


The principal administrations consult- 
ed have replied that they have no pas- 
senger terminal stations with lines on 
more than one level. We may refer to 
the station at Naples which, on comple- 
tion of work at present in progress, will 
have the platform lines for the « metro- 
politan » service, and for trains on the 


main Rome-Naples route, on a lower level 
than lines which serve the other routes 
ending at that station, but no_specia 
arrangements will be adopted as regards 
shunting. 


QuEsTION 23, — Have you any other spe- 
cial arrangements to report having as 
their object the reduction of movements 
of engines and empty rolling-stock? 


The administrations consulted have not 
notified any other special arrangements 
for reducing shunting operations. 


CONCLUSION. 


pe 


Before formulating the conclusions 
which may be drawn from the replies re 
ceived and the observations made, it may 
be advisable to remark that, in the majo- 
rity of passenger stations examined, it is 
not a question of new stations or new pro- 
jects in which modern principles of lay- 
out have received their complete applica- 
tion, but of old stations rearranged whe- 
never traffic has rendered this absolutely 
necessary. ) 

These stations, indeed, had generally 
been constructed as dead-end stations in 
the interior of large towns, as near as 
possible to the centre, at a period when 
traffic did not approach its present-day 
volume. 

When traffic began to show a consi- 
derable increase, somewhat extensive re- 
arrangements became necessary, but these 
had to be effected under very difficult 
conditions, due to lack of space and the 
high cost of purchasing additional land. 

As regards these re-arrangements, the 
influence of local conditions has, in many 
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cases, compelled the administrations to 
resort to expedients which are not in har- 
mony with the accepted general principles 
regarding modern lay-outs, and this has 
led to great diversity between different 
stations. 

However, as we have already remarked, 
little progress has been made since the 
last Congress in 1910 in the matter of lay- 
outs designed to reduce shunting opera- 
tions, the reason being that the War plac- 
ed military requirements before eve- 
rything else. 

Moreover, it must not be forgotten that 
as regards the lay-outs, there may exist 
economic and local restrictions against 
which the considerations with which we 
are concerned may be ineffectual. On 
the other hand, in order to reduce the 
movements of engines and empty rolling 
stock, all administrations have laid down 
well-considered regulations designed to 
secure the utmost advantage from the lay- 
outs provided. 

Having made these preliminary re- 
marks, we now give the general principles 
which should, in our opinion, be observed 
in the design, and methods of using lay- 
outs in. passenger terminal stations, in 
order to secure the greatest possible re- 
duction of shunting empty rolling stock 
and engines, provided, of course, that 
local and special conditions permit. 


A. — As regards the lay-outs. 


1. — In stations which have very large 
suburban traffic it is desirable to concen- 
trate this service on platform lines dis- 
tinct from those used for the main line 
services which possesses different charac- 
teristics and requirements. 

2. — Lines with pear shaped loops are 
the best means of simplifying and accele- 
rating suburban traffic. 

3. — The erdinary platform lines are 


the best fitted to reduce shunting to a mi- 
nimum and to allow of the most complete 
utilisation of the lay-outs. 

4. — Tracks at the end of the platforms, 
making possible the rapid changing of 
engines, are very useful. They may be 
used for the accommodation of vehicles 
to be either detached from or attached to 
trains at the platforms by means of tra- 
versers. The use of traversers will be- 
come more general. 

5. — In order to release the engines of 
arriving trains from dead-end platform 
lines, when the rolling stock does not 
start out again immediately, or is: not at 
once withdrawn, it may be desirable to 
connect twin platform lines, two by two, 
by a system of points, or by the interpo- 
sition, if space allows, of a central run- 
ning line; but the ideal. solution, where 
possible, is that of having sufficient well- 
placed sorting sidings, as referred to be 
low, while retaining the dead-end. plat- 
form lines. 

6. — The sorting sidings for empty 
trains must have sufficient lines to enable 
the platform lines to deal satisfactorily 
with all normal or maximum traffic, as: 
regards either the number of trains, their 
composition, or the duration of their stay 
at the platform. The provision of ade~- 
quate sorting sidings at passenger termi- 
nal stations cannot be too strongly recom~ 
mended. 

7. — The sorting sidings should be sit- 
uated, as far as possible, in or quite near 
to the station, and should be so arranged 
that their lines are direetly accessible for 
empty trains arriving from the platform 
lines, by simply running on or backing, 
without having to pull the frain out. 
Each of the sorting sidings must serve the 
greatest possible number of platform 
lines, and it must be possible to clear 
several platform lines simultaneously 
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without interfering with the traffic on 
neighbouring lines. 

When the sorting sidings are outside 
the station (it is not advisable for them 
to be too far away), an attempt should be 
made to connect them with the station by 
independent lines without making use of 
the main lines. 

In this case, storage lines in the station 
for the temporary accommodation of 
empty trains are almost indispensable. 
In any case it is particularly useful to in- 
stal large cross-overs at the end of the 
station to give the greatest possible com- 
munication between the lines entering the 
station, the platform lines, and the sorting 
sidings. Small dead-end groups of lines 
placed by the sorting groups, and connect- 
ed with them at one end by means of a 
draw-out track, are very convenient for 
making-up trains and for assembling the 
rolling stock. 

8. — The placing of vans for the postal 
and parcels services on separate lines, so 
that the unloading and loading of parcels 
to be sent by passenger train may be car- 
ried out away from the platform lines, 
obviously necessitates a greater amount of 
shunting, but none the less, it has its ad- 
vantages from the point of view of the 
general efficiency of the station. 

Mechanical means for expediting the 
loading, unloading, and transfer of lug- 
gage, postal and ordinary parcels, appre- 
ciably reduce the time during which a 
train is at the platform, and cause less 
shunting. 

9. — It is advisable to place the locomo- 
tive sheds as near to the station as possi- 
ble, connecting the latter with this depot 
by independent lines; and to provide 
ready communication between the latter, 


the platform lines and the sorting sidings. 

When the central locomotive shed is at 
a distance from the station, auxiliary ac- 
commodation inside the station for coal- 
ing, filling up with water, and reversing 
waiting engines may both facilitate and 
reduce the journeys of engines between 
the station and the depot, especially 
as regards shunting engines. 

10. — It is desirable to use the sorting 
sidings for cleaning empty trains. The 
provision at the sidings of special installa- 
tions for heating trains before departure 
to the platform lines makes a considerable 
saving of the time the locomotive has to 
be coupled to the train before its depar- 
ture. 

41, — Stations in which the spaces at 
the ends of platforms are not required 
for the convenience of passengers are the 
best for equipping with apparatus for 
liberating engines which arrive with 
trains at dead-end stations. 


B. — As regards the methods of using 
the lay-outs. 


4. — It is desirable that outgoing trains 
should retain the same formation as on 
arrival, especially in terminal, stations. 
For trains entering and leaving such sta- 
sions the arrangement recommended is to 
place a luggage van at front and rear. 

2. — It is preferable to withdraw empty 
trains on arrival by means of the train 
engines, without using shunting engines. 

3. — Finally, it is very advisable in the 
case of rapid suburban services, espe- 
cially with electric traction, to use trains 
so formed as to be able to run in either 
direction without any alteration of the 
make up of the train. - 


IlI—12 


: tat stver se ke ’ RY 
t i in’ 5 5 sr oe (a oe 
ete th edt joe % ? : vr ake ree 


a Sites 


bel 


[eon 1394 (42) | 


British Locomotives in 1921. 
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DESIGNS AND WORK, 


By J. F. GAIRNS, 


MEMBER, INSTITUTION OF LOCOMOTIVE ENGINEERS. 


Figs, 1 to 6, pp. 577 and 578. 


Although arrears of repair and revon- 
struction from the war period are not, 
even yet, fully overtaken, the situation is 
now much more advantageous, and on 
several railways, in addition to steady 
progress in rebuilding older classes, and 
in adding to standard designs which still 
meet demands, new designs have been 
introduced during 1921. The most im- 
portant, in that it includes features of 
novelty in regard to the railway con- 
cerned, is the three-cylinder 4-6-0 class, 
illustrated in figure 1, designed by Mr.W. 
Pickersgill, C. B. E., chief mechanical 
engineer, Caledonian Railway. Dimen- 
sions are given in the table appended 
under reference (@). 

These engines are designed to deal 
with the very heavy trains found on cer- 
tain West Coast services between Carlisle 
and Glasgow, and also between Glasgow 
and Perth. In both cases the gradients 
are severe, speeds fairly high, and loads 
frequently 400 tons or more, while in a 
number of instances several regular or 
conditional stops, sometimes at difficult 
places, add to the task of dealing with the 
heavier trains. This class is of special 
interest in that it is the first instance on 
a Scottish railway of the use of three 


high-pressure cylinders, as used on the 
English North Eastern and Great North- 
ern Railways, and it is, besides, the 
heaviest 4-6-0 design on any railway in 
the British Isles. 

With the moderate coupled wheel dia- 
meter of 6 ft. 4 in., and the necessarily 
very large boiler provided to supply three 
48 1/2 by 26 imch cylinders, these en- 
gines are capable of remarkable work. In 
several respects the design is a departure 
from the older Caledonian standards. 
The outside cylinders drive the second 
coupled axle through 14 ft. connecting 
rods, the piston rods being lengthened. 
The inside cylinder actuates the leading 
coupled axle. Two sets of Walschaerts 
valve gear only are used, the piston valve 
for the inside cylinder being actuated 
through a simple arrangement of floating 
levers. 

In 19147, Mr. J. G. Robinson, C. B. E., 
chief mechanical engineer, Great Central 
Railway (+) introduced a four-cylinder 
4-6-0 design for heavy express traffic, 
following this with an improved class 
referred to but not illustrated in my 


Para en 


(4) See Bulletin of the International Railway 
Association, January-February-March, 1920, p. 14. 
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1920 article (*). It was then mentioned 
that a corresponding express goods class 
with 5 ft. 8 in. coupled wheels was under 
construction, and early in 1921 the first 
of these was placed in service. As illus- 
trated in figure 2, the first engine of the 
class (b) is fitted for burning oil fuel, 
as it appeared at the time of the. coal 
‘strike, which lasted from April 1 to 
nearly the end of June 1921. Others of 
the class were completed as coal burners, 
and No. 72 has since had the special fit- 
tings removed. In general features the 
design corresponds closely with the « Va- 
lour » class described last year, except 
for its smaller coupled wheels and conse- 
quent alterations. It has the new type 
of cab now used for both 4-4-0 and 4-6-0 
engines. 

In 1920, Mr. G. J. Churchward, €.B.E., 
who retired at the end of 1924, after hav- 
ing been chief mechanical engineer of 
the Great Western Railway since 1902, 
designed the first 2-8-0 locomotive for 
« mixed-traffic » purposes in British 
practice (*). This engine has been sub- 
jected to extensive trial, and has proved 
capable of fast work, notwithstanding 
its eight coupled wheels of 5 ft. 8 in. 
diameter, and of taking heavy loads with 

great efficiency. As built, however, it 
had a standard boiler, instead of that 
intended for it. During 1921, the proper 
boiler was placed upon it, and in this 
form, which makes it the heaviest 
10-wheeled locomotive in British prac- 
tice, it is illustrated. in figure 3 (c). 
Further engines of this class, but built 
new with the large boiler, are under 
construction. 

In 1910, Mr. G. Hughes, C.B.E., chief 


(1) See Bulletin of the International Railway 
Association, April 1924, p. 7. 

(2) See Bulletin of the International Railway 
Association, January-February-March, 1920, p. 13. 


mechanical engineer, Lancashire & Yorks- 
hire Railway, introduced a class of four- 
cylinder 4-6-0 locomotives with 6 ft. 
coupled wheels, designed for mixed-trai- 
fic duties, but often used for heavy 
express train working. Towards the end 
of 1920 some of these engines appeared 
in rebuilt form, fitted with superheating 
apparatus, new cabs and various impro- 
vements, and one of them is illustrated in 
figure 4 (d). The remainder have since 
been rebuilt in the same manner, and 
during 1921 a further series were built 
to the same design. A feature of traffic 
working on the Lancashire & Yorkshire 
Railway is the frequency with which 
junction slacks and speed orders occur, 
and in combination with the very severe 
gradients on many routes and the heavy 
loads, there is need for engines of great 
power, especially as it is often necessary 
for them to take also express goods and 
other trains unsuitable for the more ordi- 
nary types of passenger engines. The new 
class thus constituted has been used also 
for certain express train duties hitherto 
performed by London & North Western 
Railway engines, in view of the amalga- 
tion of the two companies completed at 
the end of 1924, but which had been pre- 
ceded by associated working in many 
respects. 

Another notable design, though it is 
not illustrated, is that of Mr. W. M. Mor- 
ton’s 0-6-0 mixed-traffie class (e), with 
5 ft. 8 in. coupled wheels, for the Mid- 
land Great Western Railway. of Ireland. 

These locomotives have been designed 
for working fast live-stock specials and 
other express goods trains, the propor- 
tions and weights being limited to suit 
all branches of the system. ‘Steam hea- 
ting is fitted, so that the engines may be 
used for heavy excursion traffic when 
required. It is of interest to note that 


Bisse ei Three-cylinder 4-6-0 express locomotive Caledonian Railway. 


Mr. W. Pickersgill, C. B. E., chief mechanical engineer. 


Big. —— Four-cylinder 4-6-0 express goods oil-burning locomotive, Great Central Railway. 


Mr. J. G. Robinson, C. B. E., chief mechanical engineer. 


large boiler, 


Fie. 3. — 2-8-0 mixed-traffic locomotive, Great Western Railway, as fitted with 


Mr. G. J. Churchward, C, 1 B,. chief mechanical engineer, 


Kio, 4, — Rebuilt four-cylinder 46-0 locomotive, Lancashire & Yorkshire (New London & North Western) Railwa 


Mr. G, Hughes, C. B. E., chief mechanical engineer. 


Fig. 5. — 4-8-0 shunting tank engine, London & South Western Railway. 


Mr. R. W. Urie, chief mechanical engineer, 


SSO: 
Beer west urine 7 


Fig. 6. — 4-6-4 tank engine, Furness Railway. 


Mr.ZD. L. Rutherford, locomotive, carriage & wagon superintendent. 
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these engines are the first introduced in 
Ireland expressly for. mixed-traffie work- 
ing. 
On the Great Northern Railway, Mr. H. 
N. Gresley built a three-cylinder 2-8-0 
engine (f), representing an improvement 
on the original class described in the 
1914-1919 article (*). In the new engine 
the outside cylinders are almost hori- 
zontal, the three steam-chests being in 
line above the outside cylinders and at 
one side of the inside cylinder. Cylinder 
diameter is increased, steam pressure is 
raised and heating surface is modified. 
Th se complete the new tender engine 
designs of note introduced during 1921. 
Of the 1920 classes, further engines have 
been built of Mr. H. N. Gresley’s 2-6-0 
three-cylinder locomotives for the Great 
Northern Railway, Mr. R. W. Urie’s four- 
cylinder 4-6-0 express goods engines for 
the London & South Western Railway, 
and of Sir Vincent Raven’s three-cylinder 
4-6-0 express goods engines for the North 
Eastern Railway, described a year ago. 
Further 4-4-0 engines have been rebuilt 
on the South Eastern & Chatham Railway 
to Mr. R. E. L. Maunsell’s superheater 
design, while on the Glasgow & South 
Western Railway many more 4-4-0 lo- 
comotives have been rebuilt by Mr. R. 
H. Whitelegg. Of engines consider- 
ed in the 1944-1919 article, further 
9-8-0 ’s of the three-cylinder and two- 
cylinder classes have been added’ by 
Mr. Gresley on the Great Northern Rail- 
way; additional 4-6-0 four-cylinder loco- 
motives have been added on the Great 
Southern & Western Railway of Ireland 
by Mr. E. A. Watson; four more super- 
heater 4-6-0 ’s of Mr. Cumming’s design 


were placed in service on the Highland ~ 


Railway; and Mr. R. E. L. Maunsell, 


(4) See Bulletin of the International Railway 
Association, January-February-March, 1920, p. 44. 


C. B. E., has added further ‘2-6-0 mixed- 
traffic engines on the South Eastern 
& Chatham Railway. Other additions 
are to the four-cylinder 4-6-0 « Claugh- 
ton » class on. the London & North 
Western Railway; to Mr. Gresley’s ordi- 
nary 2-6-0 two-cylinder class on the 
Great Northern Railway; the « 1500 « class 
4-6-0’s on the Great Eastern Railway, 
built by Messrs. Beardmore & Company 
to Mr. A. J. Hill’s designs, have been 
completed; Mr. G. J.‘ Churchward has 
added to the useful 2-6-0 mixed-traffic 
class with 5 ft. 8 in. wheels on the 
Great Western Railway; lieutenant-colo- 
nel L. Billinton has built further 2-6-0’s, 
with a special top-feed dome, for mixed- 


‘traffic work on the London, Brighton 


& South Coast Railway; two new super- 
heater 4-4-2’s were added by Mr. W. 
Chalmers to the locomotive stock of the 
North British Railway; and new 4-4-0’s 
were placed in service on the Great North 
of Scotland Railway. -On other railways 
existing ordinary classes have been built, 
and many older engines have been rebuilt 
and in most cases superheated, if not 
already so fitted. 

Of the tank engines three designs of 
special note require mention. Two of 
these are due to Mr. R. W. Urie, chief 
mechanical engineer, London & South 
Western Railway. They are in general 
similar, except that one is 4-8-0 and the 
other 4-6-2, and therefore only one is 
illustrated, the former, in figure 5. Both 
owe their origin to the construction of a 
large concentration yard at Feltham, a 
few miles out of London. | Here the 
« hump » principle is adopted for distri- 
buting wagons, and the 4-8-0 (q) engines 
are employed for this work, which de- 
mands great power and high acceleration 
capabilities. The 4-6-2 engines (h) are 
intended for working local goods trains 
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to and from the concentration yard, and 
particularly between it and the large 
London goods depots. Cylinders and 
motion of the 4-6-2 type tank engines are 
interchangeable with those of the 4-6-0 
goods locomotives introduced a year ago, 
whilst the same parts in the new 4-8-0 
type tank engines are similarly inter- 
changeable with those of the 4-6-0 express 
locomotives. The bogies used with these 
engines are of the same design as those 
employed in the express goods locomo- 
tives referred to. 

The other design illustrated (fig. 6) 
is a remarkable 4-6-4 tank engine 
elass (7), designed by Mr. D. L. Ruther- 
ford for the Furness Railway. Intended 
for working heavy traffic on the main 
routes, these locomotives, constructed by 
Kitson & Company, of Leeds, are remark- 
able in that they are the first engines of 
this type to be built with inside cylinders, 
while they are not equipped with super- 
heating apparatus. 

In regard to other developments, lieu- 
tenant-colonel L. Billinton has added 
further 4-6-4 express tank engines on the 
London Brigton & South Coast Railway, of 
the 327 class illustrated in the 1914-1919 
article. These include several improve- 
ments, notably in the arrangement for 
top-feed. Among other tank engine de- 
velopments of 41921, principal interest 
attaches to the series of 0-6-2 locomo- 
tives (j) added by Mr. H. N. Gresley on 
the Great Northern Railway. These 
constitute a development of an older 
class introduced by Mr. Ivatt, but are 
now equipped with superheating appar- 
atus; a boiler feed pump is fitted in view 
of tunnel. working in the London district, 
the engines being adapted for condens- 
ing, and the boiler centre line is higher 
than hitherto. 

The other design is an improved version 


of Mr. A. J. Hill’s 0-6-2 tank engine (k) 
for the Great Eastern Railway. Origin- 
ally, two trial engines were built, one 
with superheating apparatus and the 
other without. Those now added are of 
the latter class, but include top-feed and 
several detail improvements. They have 
been employed on a wide range of duties, 
including trains travelling some distance 
down the main lines, and, despite their 
small wheels, are capable of good speeds, 
while their hauling powers are consider- 
able. 

During the coal strike period (April- 
June) British railways were very severely 
handicapped, and on several lines consid- 
erable numbers of engines were adapted 
for burning oil as fuel. On the Great 
Eastern Railway 75 were thus converted, 
using the Holden system, which originat- 
ed on that line, though for many years 
past only a few oil-burning engines have 
been in use. On this line, as also on the 
Great Central Railway, where the « Unol- 
co » system was used, it became, in fact, 
practicable to increase train facilities 
because of the use of oil, after very 
heavy reductions had necessarily been 
made. The London & North Western, 
Great Northern, London & South West- 
ern, Highland, North British, and one or 
two other lines used the « Scarab » 
system. On the Midland and North Staf- 
fordshire Railways a system introduced 
by Sir Henry Fowler was employed. But 
only the Great Eastern, Midland, and 
Great Central Railways fitted engines in 
considerable numbers, the others having 
a few engines so fitted, and though oil 
thus assisted materially to overcome the 
difficulties of the strike period, most of 
the engines thus adapted are again burn- 
ing coal, and, while the period of fuel 
shortage lasted, wood, coke and foreign 
coal were mainly employed. 
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At this time very notable hauling feats 
were performed owing to the policy on 
several lines of combining trains so as 
to economise engine power. Speeds were 
reduced, and on the Great Northern Rail- 
way Mr. Gresley’s 2-6-0 locomotives (2 
and 3 cylinder classes) were often used 
for expresses of from 500 to 650 tons, 
representing as many as 20 modern bogie 
coaches of the largest types. 


Il. — Work. 


As space is severely limited on this 
occasion, it is proposed to confine this 
section to a few remarks on train sched- 
ules in 1924, omitting reference to actual 
performances. In February, 1924, the 
London, Brighton & South Coast Railway 
restored practically its pre-war schedules, 
including 60-minute trains between Lon- 
don and Brighton (51 miles) and 
90-minute trains on the Eastbourne route 
(66 miles). The South Eastern & Cha- 
tham Railway had virtually attained pre- 
war standards in 1920, and the summer 
arrangements for 1921, continued through 
the winter, gave further expresses with 
such times as-85 minutes for the 70 miles 
between Charing Cross and Folkestone 
Central, and 92 minutes for the 74 miles 
from Victoria to Margate West, both 
including heavily graded sections and 


worked by relatively small 4-4-0 engines, 

On other railways the summer time- 
tables involved improvements and accel- 
erations, but the climax was reached 
when, on 3 October, the Great Western 
Railway restored its pre-war times, 
including trains scheduled in two hours 
between London and __ Birmingham, 
110 miles (the London & North Western 
also did the same for 113 miles) ; London 
and Bristol, 117 1/2 or 148 1/2 miles 
according to route in 120 minutes; Lon- 
don and Plymouth, 226 3/4 miles in 
247 minutes; London and _ Exeter, 
174 miles in 180 minutes; together with 
many other notable times. On other lines 


pre-war standards were not achieved, 


chiefly because of the inclusion of stops 
for service and other reasons so that al- 
though the actual requirements are al- 
most those of 1913 and 1914 and the loads 
are heavier, they do not appear quite so 
meritorious as they really are. Several 
railways have added considerably to their 
facilities, in some instances adopting 
regular times, such as 0, 20, 30 or 50 mi- 
nutes past each hour, for main line ser- 
vice. Important through carriage faci- 
lities have also been added, as from 
Aberdeen to Penzance, Aberdeen to Ply- 
mouth, Edinburgh to Southampton, and 
most of the cross-country expresses of 
pre-war days have been restored. 
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Basic Bessemer steel rails, 
By Ceci J. ALLEN, 


A, M. INST. T. 


Fig. 1, p. 587. 


(The Railway Engineer.) 


In the issues of the Railway Engineer 
for June, 1920, and May 1921 (*), articles 
were published dealing respectively with 
rails made by the open-hearth basic and 
Bessemer acid processes, and giving the 
results of certain recent experiments 
with both processes in the direction of 
producing harder and more durable rail 
steel. In the present article the writer 
desires to supplement the foregoing in- 
formation with details of the modern 
methods employed on the Continent of 
Europe in the production of rails by the 
basic Bessemer process. The notes on 
which the article is based were made in 
course of the inspection of a contract for 
bull-head rails of the 95 lb. British Stand- 
ard section at a rolling mill in the Duchy 
of Luxembourg, and the analyses and 
tests about to be set out are characteris- 
tic of the ordinary course of basic Besse- 
mer steel manufacture, rather than of 
any special experiments directed toward 
the production of very hard steel. In 
order that a close comparison may be 
made between this class of steel and that 
manufactured by the Bessemer acid and 
openhearth basic processes under equally 
normal conditions, the writer has aver- 
aged in the annexed table the results of 
analyses and tests carried out during the 
course of five different contracts, in each 


(4) See Bulletin of the International Railway 
Association September 1921, p. 1334. 


case for 1000 to 2500 tons of rails — 
to medium carbon Bessemer acid and 
open-hearth basic specifications, to high 
carbon specifications by the same pro- 
cesses, and to the medium carbon basic 
Bessemer specification just referred to. 
These comparisons afford a considerable 
amount of information as to the relative 
merits of the three chief methods of 
steel production employed in the manu- 
facture of rails. Incidentally, they throw 
some doubt on the contention, frequently 
expressed, that it is impossible to make 
a basic Bessemer steel that shall be as 
reliable in its analysis and properties as 
steel of acid Bessemer or acid or basic 
open-hearth quality. 

To explain the origin of this conten- 
tion it is necessary first of all to run very 
briefly over the fundamental differences 
between these steel processes. Chrono- 
logically, the Bessemer acid process was 
the first, wherein the molten unrefined 
iron is held in a convertor and refined 
of its carbon and silicon by combustion 
(air being blown from the base of the 
convertor through the molten mass for 
this purpose), prior to the addition of 
known amounts of spiegel, ferro-man- 
ganese and ferro-silicon in order to fur- 
nish the percentages of carbon, man- 
ganese and silicon required in the final 
analysis of the steel. By this method, 
however, the phosphorus and sulphur in 
the iron are not refined out, and it is 
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. therefore impossible to employ the Bes- 

semer acid process in order to convert 
to steel iron smelted from low-grade 
phosphoric ores, which form iby far the 
major part of the world’s ore deposits. But 
the experiments of Thomas and Gilchrist 
proved that, if the convertor be lined 
with dolomite, or magnesian limestone, 
composed of approximately equal parts 
of lime and magnesia (both of which are 
strong bases in chemistry) oxidisation of 
the phosphorus and sulphur can take 
place. This discovery gave a considera- 
ble impetus to steel manufacture, which 
had up till that time been practically 
dependent on the limited deposits of he- 
matite ore as its source of iron supply, 
and extensive Bessemer basic plants 
grew up round all the principal phos- 
phoric ore-fields. Subsequently Sie- 
mens and Martin evolved their open- 
hearth furnace, wherein the molten iron 
is held for purposes of refinement in an 
open hearth or bath, over the surface of 
which producer gas is passed in order to 
effect the same change in the condition 
of the iron as that which takes place in 
the convertor. By lining the hearth 
. with, dolomite the open-hearth process 
becomes available for the conversion of 
phosphoric pig-iron, and the two grades 
of open-hearth steel are thus distin- 
guished — acid open-hearth from an or- 
dinary furnace, lined only with ganister, 
and basic open-hearth, from the dolo- 
mite-lined furnace. 


Conversion by the Bessemer process. 


The Bessemer convertor is a vessel 
holding generally from 12 to 30 tons of 
molten metal, whereas the open-hearth 
furnace has a capacity of 40 to 50 tons 
or more. But-the time of conversion by 
the former is some 20 minutes, against 
from six to eight hours by the latter. 
Thus, whereas a plant of three 15-ton 
convertors, two in constant use, turn and 
turn about, and the other idle for re- 
lining, is capable of producing some 


1080 tons of steel per day, a plant of 
three open-hearth furnaces, two in use 
concurrently and the third idle, could 
only produce at most 400 tons, even as- 
suming the minimum period of six hours 
as the time of conversion. Conse- 
quently, the Bessemer process is mate- 
rially the more economical! of the two to 
operate. Taking into account the fact 
that hematite pig-iron, derived from the 
rarer ore, is of greater value than the or- 
dinary or phosphoric pig, the ultimate 
result is to place Bessemer acid and open- 
hearth basic steel roughly on a par as 
regards the cost of production, open- 
hearth acid being the most expensive 
process and rarely, if ever, used in rail 
production, while Bessemer basic, com- 
bining the economy in time of the Besse- 
mer process with the cheapness of phos- 
phoric iron, is the cheapest. The last- 
mentioned is the process used almost ex- 
clusively for the production of rails in 
France, Belgium, Luxembourg and Ger- 
many, where ores are abundant and pe- 
culiarly suitable, when reduced to iron, 
for conversion by this process. 

In operation the Bessemer process suf- 
fers from the disadvantage that, during 
the conversion from iron to steel, the 
condition of the metal within the con- 
vertor can only be judged by the size and 
colour of the flames issuing from its 
mouth, as compared with the complete 
control available over the open-hearth 
process at all stages of conversion. In 
the case of the Bessemer acid process 
this disadvantage is to a large degree 
nullified by the fact that the percentage 
of phosphorus and sulphur in the finish- 
ed product will be regulated absolutely 
by the percentage of both elements pre- 
sent in the original iron. But in the 
Bessemer basic process the steelmaker 
is under the necessity of judging the ex- 
tent of phosphorus reduction by the vi- 
sual method just mentioned, and it is to 
this cause that the process in question 
owes its reputation of uncertainty of re- 
sult, as compared with the comparative 
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certainty of open-hearth or acid Besse- 
mer working. There can be no doubt 
that that reputation has been to a large 
degree fostered in the past by the care- 
less way in which much basic Bessemer 
rail steel has been manufactured, espe- 
cially in the United States, leading to a 
high percentage of rail fractures owing 
to unduly high phosphorus content. In 
this country, where factors of safety are 
high, basic Bessemer rail steel has been 
looked upon by railway engineers with 
such disfavour, owing to its uncertain 
properties, that only one or two lines of 
recent years have continued to admit it 
in their specifications; consequently, 
with one or two exceptions, all the Bes- 
semer basic steel plants here have now 
been replaced’ by open-hearth basic 
methods. As previously explained, how- 
ever, on the Continent of Europe the Bes- 
semer basic or, as it is generally known, 
« Thomas » process, operates almost ex- 
clusively in the manufacture of rail steel. 
The systematic methods by which a re- 
asonable certainty of result is attained 
may now be described. 


Reactions in the basic convertor. 


At the steelworks at which the writer 
was engaged, the lining of the convertors 
is effected with large blocks, composed 
of finely-ground dolomite — whose for- 
mula is CaOMgO in its natural condition, 
but becomes CaMg(Co*)? after calcining 
— mixed with 10 to 15 % of liquid tar, 
and then compressed in moulds at a 
pressure of 300 kgr. per cm’. When 
once lined, each convertor is good for 
about 220 charges or < blows »; the base, 
containing the tuyéres or perforations 
through which the air-blast is passed, is 
prepared in a special ramming machine, 
and will withstand about 60 successive 
charges. To the charge of molten iron, 
which at this works amounts to 12 tons 
per convertor, an average of 13 % of lime 
(CaO) is added for help in refining out 
the phosphorus. After the charge has 


been poured in the air-blast is commenc- 
ed, and the convertor is rotated to the 
vertical. The first reaction to take place 
is the burning out of the silicon, accord- 
ing to the formula : 


Si + O02 = SiO? 
Si02 + nCaO = (CaO)"SiO2. 


This reaction lasts about three minutes 
and is marked by a bluish flame at the 
mouth of the convertor. Towards the 
end of the period the flame gradually 
changes to bright yellow, and the ebul- 
lition in the convertor becomes very vio- 
lent as the refinement of the carbon com- 
mences. In this case the formula is : 


C+0O=CO, or, alternatively, C+02=CO? 


according to the temperature at which 
the reaction takes place. In the acid 
process this reaction, which lasts from 
10 to 13 m., would represent the comple- 
tion of the « blow >», but the essential 
feature of the basic process is that the 
blow is now continued for the purpose 
of refining out the phosphorus in what 
is known as the < after-blow ». The 
commencement of the after-blow is 
clearly marked by a shortening of the 
flame at the mouth of the convertor, and 
its conclusion, after 1 1/2 to 2 1/2 m., 
is denoted with equal clearness by the 
emission of brown fumes from the con- 
vertor, which indicate that, the phospho- 
rus having been practically removed, the 
iron itself is now commencing to burn. 
The reaction by which the phosphorus is 
removed is as follows : 


p24 05=P205, 
P2054 4 Ca0=4Ca0, P2085, 


The effect of this reaction is to reduce 
the phosphorus content from an average 
of 0.65 to 0.70 % in the original ore to 
one of less than 0.05 % at the steelworks 
in question. The convertor is then ro- 
tated to the horizontal and the slag 
poured off the surface of the iron, 
at which stage a small sample of 
the metal is taken, cooled in Wwa- 
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ter, hammered out and fractured. A 
rough crystalline fracture (as compared 
with a smooth grey fracture) indicates 
any excess of phosphorus remaining in 
the charge, but the flame indications are 
so clearly marked that the latter should 
not frequently happen. The contents of 
the convertor approved, the final oper- 
ation is to make the additions which will 
give to the finished steel the exact per- 
centages of carbon, silicon and manga- 
nese required. For the manganese and 
carbon contents the appropriate quan- 
tity of solid fierro-manganese is added to 
the molten metal in the convertor, and 
molten spiegel is poured into the casting 
Jadle prior to the emptying of the 
contents of the convertor into it, 
and the small percentage of silicon re- 
quired is the final addition, in the form 
of solid ferro-silicon in bags, to the ladle 
before casting the metal in the ingot- 
moulds. 


Graphic method of estimating additions 
after refinement. 


The certainty or uncertainty of basic 
Bessemer steel working is governed prin- 
cipally by the care bestowed on the du- 
ration of the blow and after-blow in the 
convertor, and by the system or lack of 
system obtaining in regard to the final 
additions to the bath of metal to deter- 
mine its analysis. As in the case of so 
many comparable processes, systematic 
working is the only secret of success. 
At the works at which the writer was en- 
gaged in inspection these additions are 
made by the help of an ingenious gra- 
phic method designed by M. Adolphe 
Fischer, engineer at the Rodange 
(Luxembourg) steelworks of the Belgian 
Ougrée-Marihaye Company, by whose 
kind permission the diagram referred to 
is reproduced herewith. The diagram 
is based on an initial charge in the con- 
vertor of 1000 kgr. (= one metric 
ton). It presupposes that the spiegel 
always contains the same percentage of 


carbon, valued at 4.5 %, and that the 
yield of carbon in the anthracite employ- 
ed is 50 %. It also takes count of the 
fact that, after blowing, the molten me- 
tal contains from 0.05 to 0.06 % of car- 
bon. In using the graphs the steelmaker 
starts from the hypothesis that the loss 
of manganese occasioned by deoxidisa- 
tion is equal to the amount found in the 
bath of metal after the blow is complete; 
further, that during the process of melt- 
ing, the spiegel used loses from 10 to 
15 % of its manganese, 

The method of using the graphs is best 
illustrated by making a hypothetical cast 
of steel to answer, say, to an analysis of 
0.45 % carbon, 0.90 % manganese, and 
0.100 % silicon, corresponding to the 
class of steel rolled into the rails, whose 
analysis and tests figure in the table 
given in the present article. For the ad- 
ditions there are assumed to be available 
cast spiegel containing 4.5 % carbon, 
0.5 % silicon, and 11 % manganese; 
ferro-manganese containing 7 % carbon 
and 80 % manganese; ferro-silicon con- 
taining 50 % silicon, and anthracite con- 
taining 50 % carbon. After blowing it 
is assumed that the bath of metal con- 
tains 0.05 % carbon, 0.06 % phosphorus, 
and no silicon or manganese. 

In regard to manganese, if we add 
2.5 kgr. of ferro-manganese (containing 
80 % manganese) in the convertor, re- 
ference to Scales A and D shows that the 
bath gains 0.20 % manganese. To ob- 
tain the requisite analysis of 0.90 %, 
therefore, the balance of 0.70 % must be 
obtained from spiegel. Reference to 
Scales D and B shows that the amount 
of spieged (11 % manganese) requir- 
ed to produce 0.70 % of manganese 
in the steel is 64 kgr. As regards 
carbon, assuming that the blown bath 
contains 0.05 %, Scales A and E show 
that the 2.5 kgr. of ferro-manganese (con- 
taining 7 % carbon) already added pro- 
duce an increase of 0.01 in the carbon 
content and Scales B and E show that the 
64 kgr. of spiegel (4.5 % carbon) added 
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occasion a further addition of 0.29 % 
carbon. The amounts of 0.05, 0.01 and 
0.29 added together make a total of 
0.35 %, and to reach the specified figure 


FERRO- 


i] 
MN. = MANGANESE. 
Si. = SILICON. 
C. = CARBON. 


030 0-40 
04 


——BAsiIC BESSEMER STEEL—— 


NGANES'| GraPHic METHOD OF CALCULATING ADDITIONS TO A. CHARGE OF [000 Ke (=I TONNE) 
Hehe SPIEGEL |ADO(TION OF MANGANESE: BY SPIEGEL, ScaLes B&O; Br FERro-MANGANESE, SCALES ARD OR FRE 

2+ ++ CARBON: BY FERRO-MANGANESE, SCALE A; BY SPIEGEL SCALE B; BY ANTHRACITE, SCALES A & 0 orFEE. 
° s+ 1 SILICON: BY FERRO-SILICON, SCALES A& OORF&E. BY SPIEGEL, SCALES B& E. 
%C.| KG} KG %C. Note:- AFTER THE "BLOW’ THE STEEL CONTAINS FROM 0-05 T@ 0-06% CARBON. 


00-60 0: 


of 0.45 % carbon it is, therefore, neces- 
sary also to add anthracite. The amount 
required for an addition of 0.10 J car- 
bon (Scales A and D, or, better, F and E, 


0 080 090 100 Il0  s20% 
Zz. 
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Fig. 1. — Graphic method of calculating additions. 


which give the same results magnified 
ten times) is found to be 2 kgr. As re- 
gards silicon, the addition of 64 kgr., 
of spiegel (0.5 % silicon) already made 
provide 0.032 % silicon in the bath 
(Seales B and E), and the difference be- 
tween 0.032 and 0.100 (= 0.068) there- 
fore requires to be made up. Using the 
magnified Scales E and F (in place of 
Scales A and D), we find that the addi- 
tion of ferro-silicon (50 % silicon) ne- 
cessary is one of 1.36 kgr. As previously 
mentioned, these weights are all based 


on an initial charge of one metric tonne; 
in respect of a charge of 20 tonnes, the- 
refore, the additions necessary to arrive 
at the specified analysis would be the 
same figures multiplied by 20, Teves; 
50 kgr. of ferro-manganese (80 % man- 
ganese), 1 280 kgr. spiegel (11 % manga- 
nese), 40 kgr. anthracite, and a shade 
over 27 kgr. fierro-silicon (50 % silicon). 
The analyses of the finished steel from 
the first few charges serve to show if the 
theoretical additions are achieving the 
desired results, or if slight adjustments 
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are required in the quantities. In this 
way is attained a certainty of result ex- 
ceptional for the basic Bessemer process. 


Comparison of analysis and test results. 


This certainty is best appreciated by a 
study of the figures of the table hereafter 
in regard to the Bessemer basic, Besse- 
mer acid, and open-hearth basic pro- 
cesses respectively. They represent 
the composition and properties under 
test of steel rails made in fairly large 
quantities to five different specifications. 
There is first a rolling of 1500 tons un- 
der the medium carbon (0.40 to 0.50 %) 
basic Bessemer specification on which 
this article is based. Then follow rol- 
lings, of comparable hardness, to the old 
British Standard Specification (0.35 to 
0.50 % carbon) — 1500 tons by the Bes- 
semer acid process and 2 000 tons by the 
open-hearth basic process; and, lastly, 
rollings to the revised but not yet pu- 
blished British Standard High Carbon 
Specification — 1000 tons by the Besse- 
mer acid process (0.45 to 0.55 % carbon) 
and 1500 tons by the open-hearth basic 
process (0.55 to 0.65 % carbon). It was 
not deemed advisable to allow the basic 
Bessemer steel makers to advance to a 
higher percentage of carbon than 0.50 
until some experience had been obtained 
with the rails in service; indeed, the 
writer found the firm concerned dis- 
tinctly disinclined to proceed higher in 
carbon than at most 0.55 %, in view of 
possible breakages at the falling weight 
test. All the rails rolled in each con- 
tract were of the 95 lb. British Standard 
bull-head section. 

The table is divided into three princi- 
pal parts, the first giving the results of 
analysis; the second the deflections under 
the successive blows of a weight of 1 ton 
on 5-foot lengths of rail (supported at 
3 ft. 6 in. centres) from heights of 7 feet 
and 20 feet, and the third the ultimate 
strength of the steel and percentages of 
extension and contraction under the ten- 


sile test. In each contract a falling 
weight test was made in respect of every 
cast of steel rolled into rails and a tensile 
test once in every 100 tons. In the basic 
Bessemer contract an analysis was sup- 
plied in respect of every cast, whereas in 
the other medium carbon contracts one 
complete analysis was only made in res- 
pect of each 200 tons rolled, and in the 
high-carbon contracts one in each 100 
tons. Independent analyses were also 
made at intervals, to check the accuracy 
of the works analyses, and show a good 
measure of agreement, especially in the 
case of the basic Bessemer steel. It will 
be seen that the figures relating to each 
item are subdivided into three parts — 
first the specified limits, then the highest 
and lowest figures actually recorded, 
and dast the mean of all the figures re- 
corded under each heading. 


Reliability of basic Bessemer steel. 


Some support may appear to be lent 
to the contention that basic Bessemer 
working is more uncertain than that of 
either of the other two processes in that, 
almost without exception, the maximum 
and minimum actual results given in the 
first column show the widest variation 
of any, whether in the matter of analysis 
or tests. As regards analysis, however, 
excess of actual over specified limits 
only occurred in the case of carbon, in 
a total of 5 out of 150 casts (save for a 
minute excess of 0.01 % manganese in 
one cast), whereas variation in other 
elements, even if greater than the cor- 
responding Bessemer acid or open: 
hearth variations, was always within the 
specified limits, and therefore in no way 
exceptionable. Basic Bessemer tests 
were also in all cases within limits, save 
that 3 casts out of 150 showed a slight 
excess over the maximum deflection al- 
lowed under the falling weight. It 
should be added that, in contradistinc- 
tion to the rollings of Bessemer acid and 
open-hearth basic rails, which, were in 
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Results of rail tests, Bessemer basic, Bessemer acid and open-hearth basic process respectively. 


Class of steel. . . Medium carbon. High carbon. 
—————————————————— 
PrOGESSicuecsd ike cuexs Bessemer Bessemer Open-hearth Bessemer Open-hearth 
basic. acid. basic. acid. basic, 


Number of casts. . . 150 140 48 80 30 
Approximative weight of ‘fin- 
ished rails . . . + + ; 4 500 t. 1 500 t. 2 000 t. 4 000 t. 1 500 t. 


Chemival analysis. 


Carbon : lo fo e79 lo Jo 
Specified . . - ++ > 0.40-0.50 0.35-0.50 0.35-0.50 0.45-0.55 0.55-0.65 
iActaot ee 0k age, | Onan 0.8% 0.46-0.50 0.39-0.49 0.47-0.53 0.55 0.63 
Moana teeta 2 hw, 0.463 0.480 0.448 0.504 0.583 

Manganese : 

Specified =. . . . + - 0.70-4.00 0.70-4.00 0.70-4.00 0.90 max. 0.80 max. 
Acuinite adie) aden sy) O@0-1.08 0.75 0.95 0.71-0.87 0.73-0.84 0.74-0.89 
Meantar Gaus dates 7.3 0.947 0.897 0.809 0.793 0.7841 

Silicon : 

Specified. 4 <, gi) sos) + 0.450 max. | 0.400 max. | 0.400 max. | 0.100-0.300 | 0.100-0.300 
Measles. | es...» 0-084-0.130, ¥0,053-0.084 0.037-0.054 | 0.103-0.134 | 0.410-0.210 
Meares ce see 0.097 0.069 0.044 0.116 0.152 

Sulphur : 

Specified . . . - - «| 0.070 mar. 0.080 max. | 0.080 max. | 0.060 max. | 0.050 max. 
Actual . . . - « « «| 0.022-0.045 | 0.044-0.057 0.036-0.059 | 0.033-0.049 | 0.034-0.047 
Meanie. %4 2h) sf: 0.035 0.054 0.047 0.044 0.042 

Phosphorus : 

Smeciied sion ten hoch Stal: 0.070 max. | 0.075 max. | 0.075 max. | 0.060 max. 0.040 max. 
‘Acal .  s, . .. - ) 0.027-0.054 | 0:054-0.055 0.016-0.038 | 0.056 0.060 | 0.022-0.045 
1 SEE hh) le here ia a et 0.043 0.053 0.034 0.058 0.035 


Deflections under falling 
weight test. 


First blow at 7 feet : Inches, Inches. Inches. Inches. Inches. 
Specified . . ee eos 580 0.88-1.419 0.88-4.49 Saf oe 
Actttal spice in ety et) | (0).94-4.22 0.88-1.13 4.00-1.13 0.69-0.94 0.78-1.06 
Meare o2) oh; et Doel aye 4.024 0.948 4.046 0.790 0.925 

Second blow at 20 feet : 

Specified . . .| 4.40 max, 3.00-4.25 3-00-4.25 4.40 max. 4,40 max. 

ENS ETN ee GS rc ee ier 3.23-4.25 3.19-3.88 3.50-4.18 2.81-3.38 2.81-3.75 

Mean. ee oe ere 3.652 3.452 3.704 3.023 3.280 
Tensile test results. Tons per Tons per Tons per Tons per Tons per 

Ultimate stress : square inch. square inch. square inch, square inch. square inch, 
Speciied “<0. s «+ 42.0 min. 40.0-48.0 40.0-48.0 44,0 min. 46.0 min. 
Netualht et tee! 42.0-49.9 41.8-48.2 42.0-48.4 46.4-52.0 47.2-57.0 
Men ane cil) vets os 45.41 45.87 46.40 49.54 52.16 

Extension in 3 inches : Fo °/o ol ol lo 
Specified aise se VHC) 42.0 min. | 45.0 min. 45.0 min. | (') 42.0 min. | (') 42.0 min. 
ETE S99 2 en 15.7-27.0 14.7-20.3 15.0-22.0 14,0-20.5 10.0-16.0 
MCU tt. xe em! 20.70 47.00 18.48 46.80 12.50 

Contraction : 
eirabe setts) sy 17,3-42.5 15.1-26.3 18.6 45.3 21.0-33.8 41.6-25.2 
Méany gate 30.50 20.37 32.80 24.98 | 18.89 


| 2) 10 Yo minimum allowed if ultimate stress 50 t. per square inch or over. 
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each case completed at one operation, 
the Bessemer basic rolling was carried 
out in three stages, and included the 
largest number of casts of any, which 
facts in themselves are likely to produce 
the greatest variation in results. Con- 
sideration of these analysis and test re- 
sults, therefore, cannot be held to prove 
uncertainty in the character and proper- 
ties of steel made by the Bessemer basic 
process, when systematic methods of the 
nature described are employed in its ma- 
nufacture. 

Comparing ‘tthe analysis results of the 
five rollings, we see that phosphorus 
shows the lowest average in the case of 
the open-hearth basic process, as is to 
be expected, one contract, in which a 
percentage as high as 0.075 was allowed, 
showing a maximum figure of only 
0.038 %. Similarly, in the case of the 
Bessemer basic process, in which a max- 
imum of 0.070 % phosphorus was allow- 
ed, an actual maximum of 0.050 % was 
worked to, save in the case of one cast 
only, which reached 0.054 %. This 
clearly proves ‘the possibility of obtain- 
ing consistently low phosphorus percen- 
tages by the basic Bessemer process. The 
Bessemer acid phosphorus percentages 
are the highest, although always within 
specified limits. As previously mention- 
ed, the phosphorus percentage of the ori- 
ginal iron remains unchanged in this 
process, which accounts for the remar- 
kable uniformity of the actual phospho- 
rus percentages in the second and fourth 
columns, where the maximum variatio 
is 0.004 %. 

The tests of the three medium carbon 
contracts show very uniform results, ir- 
respective of process, corresponding to 
the uniformity of analysis, except that 
the percentage of extension in the 
case of the basic Bessemer steel is 
considerably higher than -that obtain- 
ed with either the Bessemer acid or 
open-hearth basic processes. A sin- 
gular feature of the test results, for 
which the writer is unable at present to 


find a satisfactory. explanation, is that, 
whereas the Bessemer acid test deflec- 
tions in both contracts average a lower 
figure than those for the corresponding 
open-hearth basic contracts, the open- 
hearth basic process in both cases shows 
a greater ultimate strength under the 
tensile test than the Bessemer acid steel. 
This difference in the case of the me- 
dium carbon contracts is very small, but 
in that of the high carbon contracts it is 
considerable. In connection with the 
tensile tests it should, of course, be em- 
phasised that the highest ultimate stress 
corresponds to the lowest percentage of 
extension and contraction, and vice 
versa. As regards failures under test, 
no Bessemer basic cast was rejected on 
account of failure of any picee of rail to 
withstand the prescribed tests. In the 
Bessemer acid medium carbon contract 
one falling-weight test piece broke on 
the first blow, owing to a bad flaw, but 
re-tests proved the cast to be of satisfac- 
tory quality. A rail of another cast, 
however, broke during the course of 
straightening, without adequate reason 
for the fracture, and although the falling- 
weight test on this cast had been satis- 
factory, it was deemed advisable in the 
circumstances that the cast be rejected. 
All the casts of the medium carbon open- 
hearth basic and high canbon Bessemer 
acid contracts complied with the tests 
laid down, ‘but one 50-ton high carbon 
open-hearth basic cast was rejected, both 
as the falling-weight test piece broke 
under the second blow, and also as none 
of three tensile test pieces showed more 
than 4 % extension. 


Taking all these facts into considera- 
tion, it is evident that carefully made ba- 
sic Bessemer steel comes quite satisfac- 
torily. out of this comparison with ave- 
rage rollings of steel rails made by the 
Bessemer acid and open-hearth ‘basic 
processes. The test results show it 
to be of inferior hardness to the 
high-carbon steel made by the two 
other processes, but the limitation 
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of carbon content to 0.50 %, as a 
precautionary measure, is amply suffi- 
cient to explain this discrepancy. The 
general reliability of the rails, however, 
is apparent in the analyses and proper- 


ties under test recorded ‘in this article, 


while absence of brittleness is incontes- 
tible in that no falling-weight test piece 
was fractured, and also the average per- 
centage of extension under the tensile 
test, as a measure of ductility, was the 


highest of all five processes. 
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Fuel cost key to Paulista Railway electrification, 
By S. B. FORTENBAUGH, 


TRACTION ENGINEER, GENERAL ELECTRIC COMPANY. 


Figs. 1 to 4, pp. 593 and 594. 


(Railway Review.) 


With a view to demonstrating the ex- 
tent of savings due to the substitution of 
electric for steam power on the lines of 
the Paulista Railway, Brazil, a careful 
investigation of all the problems involv- 
ed was recently made, which gives some 
interesting comparisons between Amer- 
ican and South American railway prat- 
tice. The first electric locomotives were 
placed in operation on this line on 
23 October 1921 and have since been 
handling ‘a portion of the traffic over the 
electric zone. 

From investigations of Brazilian steam 
railway practice it is found that the 
work done by one ton of coal is equal 
on the different railways to that accom- 
plished by from 8.0 to 9.3 m? of wood. 
For the purpose of this discussion it is 
assumed that 8.5 m? of wood represents 
a fair average value, in work done, as 
the equivalent of one ton of coal. From 
the above figures we are, therefore, able 
to make direct comparison between the 
cost of coal and wood on the locomotive 
tender as against the equivalent cost per 
kilowatt-hour of delivered power. On 
this basis one cubic meter of wood burn- 
ed on the steam locomotive is the equi- 
valent in work done, to approximately 
33.6 kw.-h. of delivered power. Figure 1 
shows graphically the relation between 
the equivalent cost of power per kw.-h. 
and the cost of coal and wood on the 
locomotive tender. 


Saving in fuel cost justifies expenditure 
for electrification. 


The average annual cost of wood per 
cubic meter on all lines of the Paulista 
company for the years 1911-1920, inclu- 
sive, is shown on figure 2, the dotted 
portion of this curve showing an esti- 
mate of the probable minimum increase 
in cost during the next five years. This 
figure also shows the equivalent cost of 
power, in work done, corresponding to 
the actual cost of wood during this pe- 
riod. These curves indicate a possible 
reduction in the total cost of fuel, based 
on the contract price for electric power. 
This is a very large percentage of the 
total operating expense, and clearly 
shows the wisdom of the Paulista com- 
pany’s decision to substitute electric for 
steam traction. The indications are 
that the savings effected in fuel only will 
more than fully justify the capital ex- 
penditure required for electrification. 

Figure 3 gives the Paulista Railway’s 
operative cost for conducting trains over 
all lines for the year 1916-1920, and the 
estimated costs for the same period, 
assuming electric operations. 

The most casual inspection of this 
data and the chart shown in figure 3, 
shows clearly the magnitude of the pos- 
sible savings and that it is very largely 
a question of the cost of fuel versus the 
cost of electric power. 
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Fig. 1. — Comparative curves showing the cost of wood 
and coal on the tender and the cost of electric energy 
at the substation doing the same work. 
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Fig. 3. — Comparative costs of conducting trains : 


All lines. 


This comparison is based directly on 
the curves in figure 2, showing the ac- 
tual cost of fuel to the Paulista company 
during this period, and therefore admits 
of very little, if any, modification. Any 
such possible or probable changes can 
only result from a slight variation in the 
conversion factors used, and at the most, 
are relatively insignificant. 


Estimate reduction in wage expense 
and non-productive tonnage. 


The estimated cost of the operating 
force — engineers, firemen, train crews, 
etc. — for the electric service has been 
assumed at two-thirds of the actual value 
under steam operation. Experience has 
conclusively shown that the savings to 
be expected by the increased speed, 
heavier trains, reduced engine and train 
mileage, etc., are well within the limit 
suggested. The marked reduction in the 
cost of miscellaneous material and sup- 


Steom Operation Electric Qperation * 


plies, including roundhouse changes, the 
entire elimination of the water tanks, 
ash pits, ietc., will effect an estimated 
saving in these items of not less than 
50 % in favor of the electric service. 
Approximately 86 % of the total ton- 
nage hauled by the railways may be 
regarded as fundamentally common to 
both steam and electric operation. The 
remaining 14 % includes steam loco- 
motive fuel, locomotive tenders and 
locomotive non-driving weight. The ton- 
nage eliminated by the substitution of 
hydro-electric power for steam locomo- 
tives is equivalent. to approximately 
20 % of the revenue producing freight 


traffic. In other words, the same 
railway operated electrically will carry 
approximately one-fifth more revenue 
producing freight tonnage with no in- 
crease in the operating expense or track 
congestion. Consequently, the cars now 
used for transporting fuel on the Pau- 
lista Railway will make a valuable addi- 
tion to their revenue producing equip- 
ment. 


30 kw.-h. required per 1 000 metr.-tkm. 
on Paulista Railway. 


The initial contract for electrical 
equipment includes only the material 
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and equipment necessary for the elec- 
trification of the main line, double track 
section between Judiahy and Campinas, 
a distance of approximately 44.0 km., 
but in planning this project the elec- 
trical engineers assumed an early exten- 
sion of the electrified zone as far as 
Sao Carlos, a distance of approximately 
206 km., and the general design and ar- 


rangement of the initial equipment is 
entirely suitable and adequate for this 
ultimate extension of the service, provi- 
sion having been made for an ultimate 
increase of approximately 100 % in the 
1918 revenue freight service. The ac- 
companying table gives a summary of 
the proposed train service from the Pau- 
lista railway train diagram, as well as 


handled over this profile of the Paulista Railway with an average expenditure of not more than 30 kilowatt-hours, 


mesa 


the approximate substation net kilowatt 
hours output. The calculated values for 
energy consumption shown in this table 
are net values based on « through runs > 


Train service and energy 


between Jundiahy and Sao Carlos, with 
no allowance for the usual stops, switch- 
ing, etc., incidental to the regular com- 
mercial service. 


consumption ; Freight service. 


Jundiahy-Campinas. Campinas-Sao Carlos. 


Import. 


Number trains per day. 


Locomotive-kilometres . 


Trailing load-tons 


Gross train weight tons 

Oven. «Si ae aaa 454 

Kwebapemtim. 50 8. *. 22 

Substation kw.-h. . . . . 9 990 
Per annum (300 days) : 

Locomotive-kilometres. . . 277 200 

GOO thins...) Ria 136 200 


Totals. 
Export. Import. Export, 


42 
1 946 
7100 
794 +s 
1 539 3 680 
16 a 
24 620 73 440 


277 200 583 000 583 800 1 722 000 
249 300 286 800 461 700 4 104 000 


ne LEE EEEvEEE I EInIEIIIEISSIIII NSS SSESIS SSSR 


(1) Includes weight of the locomotive. 


Train service and energy consumption : Passenger service. 


Jundiahy Campinas . Campinas-Sao Carlos. 


Import. 


Number trains per day. 
Locomotive- kilometres. 
Trailing load-tons . 
Gross train weight tons 
4000 tkm . 
Kw.-h. per tkm.. 
Substation kw.-h. 
Per annum (800 days) : 
Locomotive-kilometres. . . 96 725 
EV MAC OOOO Mie eas ys) ae 49 275 


Jo eee eee ee el 


2) Include~ weight of the locomotive. 


= 


Totals. 


Export. Import. Export. 


810 
400 
509 


412 1 094 


26 ob 
3 540 10 740 24 750 


96 725 295 650 295 650 784 750 
46 275 150 380 450 380 399 310 
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From the operating data available it is 
estimated that 1 000° gross metric ton- 
kilometres can be handled electrically 
over the Paulista profile with an average 
expenditure of not more than 28 to 30 
kw.-h. Tihis figure assumes an average 
for all classes of. main line service, 
freight, passenger, mixed, etc., and in- 
cludes the usual amount of additional 
power required for switching and all 


miscellaneous purposes. This amount of 
energy can be produced in a modern 
generating station with the consumption 
of approximately 70 to 75 Ib. of coal 
burned at the rate of 2.5 pounds per 
kw.-h. It corresponds, furthermore, to 
the equivalent amount of work which 
can be done by approximately 0.85 of a 
cubic metre of wood on the steam loco- 
motive tender. 


MISCELLANEOUS INFORMATION 


[ 636 .295.2 | 


1. — An account of a new system of wagons suitable for running on lines 
of different gauge, by simply changing the wheels and axles. 


(Patented by B. Puig, engineer, Barcelona.) 


Figs. 1 to 13, pp. 599 to 603. 


1. — In order to avoid reloading, the pro- 

blem of passing the wagons of one rail- 
way system over another of different gauge, 
has been solved in the United States by sub- 
stituting under the main frames, complete 
bogies suitable to the track on which they 
have to run. 

The type of bogie wagon in general use in 
the United States is only used to a very limit- 
ed extent in Europe, where the ordinary roll- 
ing stock is carried on two or three pairs of 
wheels. It does not appear that any method 
has as yet been put into practice on the im- 
portant lines here, in order to permit the pass- 
age of wagons from one gauge to another. 

The wagons with extensible bogies used on 
the Chinese railways (see the Génie civil, 
No. 23 of 1909, p. 420) can no longer, it ap- 
pears, be regarded as current practice. 

2, __ One may mention, however, the meas- 
ures taken by builders of rolling stock, in 
countries using the standard gauge, to send 
new stock destined for Spain (gauge 1 m. 675 
[5 ft. 6 in.]), or for Russia (gauge 1 m. 524 
[5 feet]) : The wheels are temporarily keyed 
on the permanent axle to the standard gauge, 
to allow the vehicle to travel as far as the 
Russian or Spanish frontier, where the 
wheels are then moved and finally keyed 
to the other gauge. Such a procedure is quite 
justifiable for running empty, but it entails, 
when running on the standard gauge, a much 
greater stress in the axle, owing to the in- 
crease in the overhang, and is therefore inad- 
missible for wagons under load. 

3. — Mr. Blancquaert, a reporter on this 


question at the third (1889) session of the In- 
ternational Railway Congress, is of the opi- 
nion that « For vehicles with two or three 
pairs of wheels, and not fitted with brakes, 
and requiring to pass from the standard 
gauge to the Russian gauge, the problem may 
be solved by changing the pairs of wheels, be- 
cause in this case the overhang of the journals 
differs but slightly for one or the other axle. 
In order to pass however from the standard 
gauge to the Spanish gauge, it is hardly likely 
that one could arrive at a practical solution 
by this method with the ordinary rolling stock, 
the difference between the gauges being too 
great (1) >. 

Indeed, the overhang of the point of appli- 
cation of the load on to the journals outside 
the point of support of the rails is increased 
by about 50 % for the Spanish axle, running 
on the standard gauge; the stress in the axle 
will thus be increased in the same ratio unless 
the total weight carried by the axle is reduced 
by about one third. If T is the total tare of 
a wagon, E the weight of the wheels and 
axles, C is the permissible load when on the 
Spanish gauge, it is easily seen that the per- 
missible load on the standard gauge will have 


2 (teeny) 
the value vag caesar 5 i 


20 tons, T = 10500 kgr. and E = 2 475 kgr., 


Tie Cr 


(4) See the Bulletin du Congrés des chemins de 
fer of April 1889, p. 312, and Compte rendu géné- 
ral de la troisiéme session (Paris 1889). vol. I, 
p. IX-3. 
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then X is not more than 10658 kgr. so that 


X 
oy <= 0.533. 


For the 15 ton wagons having 
11460 kgr., and with the wheels 
weighing 2200 ker., this ratio is 


a tare of 
and axles 
still less, 
‘« 


xX 
X’ being equal to 6 913 kgr., and = 0.461. 


Wagons of these types would thus be used 
under extremely unfavourable conditions from 
the point of view of loading. Furthermore, 
such a method would entail a considerable di- 
minution of the coefficient of stability, when 
on the standard gauge, in consequence of the 
increased overhang of the point of application 
of the load on to the journals, outside the 
width of the track, a state of affairs very dis- 
advantageous to running at. high speeds. 

4. — Puig’s patents provide for the con- 
struction of a special 20 toon wagon of the 
Spanish type, so arranged as to allow the 
wheels and axles to be changed easily when 
passing from one gauge to another without 
encountering the difficulties referred to in 
the preceding paragraph. 

The transverse distance between the aale 
guards of these wagons is the mean of the dis- 
tances between the centre points of the jour- 
nals of the axles corresponding to the two 
gauges, The distances between the centre 
points of the journals being 1 m. 940 (6 ft. 
4 3/8 in.) and 2 m. 212 (7 ft. 3 1/16 in.) res- 
pectively for the standard gauge and for the 
Spanish gauge, the distance between the cen- 

DD 
tres of the axle guards will be pete a 


aq 


2m. 076. (6 ft. 9 3/4 in.), so that if the thick- 
ness of the axle guard is 20 mm. (13/16 imch), 
the distance between the exterior faces of the 
axle guards will be 2 m. 096 (6 ft. 10 1/2 in.), 
and this dimension fixes the distance be- 
tween the insides of the sole bars. 

The springs, when running on the Spanish 
gauge, are situated, as in ordinary practice, 
outside the axle guards; for running on the 
standard gauge, however, these springs are 
removed anid replaced on the other side of the 
axle guard towards the inside of the frame. 


The semi-difference———— 


(5 3/8 inches), which is the distance between 
the centre points of the journals for the two 
gauges, is also the distance between the cen- 
tres of the two positions of the spring, thus, 
0.136 — 0.020 


the centre of the spring is 3S hips ee 


0.058 (2 5/16 inches) from the face of the 
axle guard, either on one side or the other, 
thus allowing springs having plates 100 mm, 
(3 15/16 inches) wide to be used, whilst pro- 
viding a. sufficient clearance of 8 mm. (5/16 
inch) between the spring and the axle guard 
(figs. 1 to 5). 

This arrangement requires the provision of 
two spring supporting brackets, one for when 
equipped for running in Spain in the ordinary 
position under the sole bar, and the other for 
when running on the standard gauge, situated 
inside the axle guards. These two brackets 
earry one and the same bolt and three sus- 
pension links, two on the outsides and one in 
the centre, this latter being used in both cases. 
A eatch is provided to hold these suspension 
links in a horizontal position when not in 
use (fig. 4). 

The aale boxes suitable for axles of the 
Spanish, or standard gauge respectively, have 
the grooves in their sides in quite dififerent 
positions in each case, but it is evident that 
one single type of axle box will suffice, pro- 
vided that it has two symmetrical grooves with 
their axes spaced 136 mm. (5 3/8 inches) 
apart. For the Spanish axle, it is the grooves 
situated at the back of the axle box which 
will be used; for the standard gauge it is 
those situated at the front of the axle box. 
5. — Other particulars of this type of wa- 
gon. : 

The axle guards are of the usual type with 
open arms, so as to leave the springs quite 
visible when they are mounted on the inside 
for running on the standard gauge, in order 
to facilitate examination (fig. 1). 

The springs must be able to be detached 
easily from their supports when the axles are 
lowered out, and to readily re-engage when 
the substituted axles are put into place. For 
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this reason, the top plate, instead of being 
rolled into a ring at its ends, terminates 


in an upturned portion shaped in the 
form of a beak so as to engage easily 


Fig. 1. — Side elevation. 
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Fig. 2. — Plan of frame. Left hand side, arranged for Spanish gauge. 
Right hand side, arranged for standard gauge. 


with the supension links (fig. 4). While 
the wheels are being changed, the spring 
remains suspended by its buckle on a 
chain fixed to the sole bar; this chain is suffi- 
ciently long to allow the spring to be passed 
beneath the arms of the axle guard (fig. 6). 


The spring buckle engages freedly in recess in 
the top of the axle box, which, with this end in 
view, is furnished with four small iron guides, 
slightly inclined and fixed in the cast iron of 
the axle box (fig. 7). 

The axle guard stay must be easily remo- 
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Hig. 8. — View from back. Fig. 9. — Side view. 


Fig. 10. — Plan and section through line A. B. 


Figs. 8 to 10. — Brake blocks and their suspension. 
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Fig. 14. — Longitudinal section. Fig. 142. — Cross section through 


Figs. 11 and 12. — Buffer, double guided by spindle and plunger. 
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vable in order to change the axles. It is fix- 
ed to the arms of the axle guard by a set 
screw, the head of which is held in place by 
a stirrup. 

The aale boxes are balanced by means of a 
mass of metal formed in the casting or insert- 
ed in such a way as to permit their rotation 
upon the journals when they are not held be- 
tween the arms of the axle guard. 


Ea 


The brake arrangement consists of two brake 
blocks placed side by side, one for the Spanish 
gauge and the other for the standard gauge. 
They are mounted on the ends of the same 
brake beams, and are each suspended by a 
hanger. The blocks are kept in position by 
strips of steel fixed on the brake hanger and 
rubbing against the inside cheeks of the brake 
block (flgs. 8 to 10). 


i 


"WAGON TRANSMISSIBLE SYSTEME B.PUIG.' 


Fig. 13. — B. Puig’s transferable wagon. 


The distance between the centres of the 
buffers is the mean between the maximum di- 
mension allowed by the Berne Convention 
{1 m: 770 (5 ft. 9 11/16 in.]) and that which 
is usual in Spain (1 m. 950 [6 ft. 4 3/4 in.]). 


9 i 
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This distance is thus 


(Gf. 11/4 m.): ~~ The buffer heads have a 
minimum breadth of 0 m. 340 (1 ft. 1 3/8 in.) 


5 Ke 1.950 — 1.770 
(Berne Convention minimum) —- = 


~ 


= say 0 m. 430 (1 ft. 5 in.). Moreover, the 
plungers are guided both by the buffer casing 
and by a centre spindle (figs. 11 and 12). 
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6. — The exchange of. axles is performed by 
means of an arrangement similar to that used 
for changing bogies, known as a Ramsay pit. 
Hssentially, the pit has four rails for the two 
gauges, and on each side is a narrow gauge 
track on which run carrying trucks and trans- 
verse girders, resting on these trucks, carry 
the wagon during the operation. By lifting 
the whole above the pit, the wheels for the 
Spanish gauge, for example, are separated 
from the wagon, and the wheels for the stand- 


ard gauge are then brought and placed be- 
neath the wagon. 

7. — A wagon with these characteristics. 
was under construction in France in 1914. It 
was requisitioned by the French Army Sup- 
ply Service and ran on the lines of the Midi 
Company. It appears to have given every sat- 
isfaction as regards its working on the stand- 
ard gauge. 

We give (fig. 13) a reproduction of a pho- 
tograph of this vehicle. 


2. — Valtellina Railway is extended (‘). 


Fig. 14, p. 60d. 


(Electric Railway Journal.) 


The Valtellina Railway may be considered 
the father of trunk line electrified roads in 
Europe. The fuel scarcity was always felt 
in Italy, and this, combined with the abun- 
dance of water powers, was no doubt respon- 
early and exhaustive tests with 
electric traction. In the beginning the Italian 
engineers adopted the three-phase system, be- 
cause at that time the three-phase induction 
motor was the only reliable railway motor in 
existence other than the low-voltage d. ec. 
motor. The system originally installed by 
Ganz & Company of Budapest has been deve- 
loped and improved to give the system of 
to-day, which reprensents a very high standard 
in electrified operation, although rather costly 
from an installation standpoint. To abandon 
the three-phase system in favor of a possibly 
better one would result in a tremendous loss 
of time, valuable experience and money. 

The Valtellina road is not only of great 
technical and historical interest but also is 
one of the electrifications that represents an 
extremely good solution of a difficult traffic 
problem. The road was built in 1902, and 


sible for 


(4) Dr. EH. Huldschiner contributes to Hlektvo- 
technische Zeitschrift, issues of 26 March and 
2 June 1921, an article on a recent extension of the 
Valtellina Railway. From this article the facts 
herewith are taken. 


many articles have been published previously 
describing its equipment. The total length of 


’ the road is at present 65.7 miles and is single 


track throughout. It is the connecting link 
between Milan and several famous Alpine 
summer resorts. Its main traffic consists of 
tourists, freight transportation never being of 
great importance. The road passes over a 
very mountainous territory; about one-third 
of the line passes through tunnels, one-half 
of it is in curves, and there are grades on the_ 
system as great as 2.2 %. All of the original 
equipment was ‘furnished by Ganz & Company. 
Two hydro-electric power stations supply 
three-phase power at 15 cycles and generate 
directly at 20000 volts. 

Originally there was only one feeder line 
parallel to the road, but many interruptions 
of the service, due to the breakdown of the 
feeder, forced the road to install a second 
parallel three-phase feeder consisting of three 
copper wires, each about 0.4 inch in diameter 
(160 000 cire. mil), suspended on seamless 
steel tube masts. Along the tracks are dis- 
tributed nine transformer stations, each con- 
taining one 300-ky.-a. three-phase transformer, 
which reduce the feeder supply voltage of 
20 000 to the trolley voltage of 3000. These 
transformers are of a very liberal design and 
will withstand for short periods 500 % over- 
load or 1] 500 ky.-a, 
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Original suspension and equipment. 


Two No. 0 copper wires suspended 19 ft. 
6 in. above the rails constitute the old trolley 
line. The wires are held in movable insul- 
ators made of Ambroin (a material similar 
to Bakelite). These insulators are held on a 
steel wire between two porcelain insulators. 

The original rolling stock consisted of two 
locomotives and ten motor cars, but this 
equipment proved inadequate at the end of 
the first year of operation, and three new 
type locomotives were installed of the 1-C-1 


type. In 1906 four more Ganz locomotives 
and three Brown-Boveri locomotives were add- 
ed. From. year to year the traffic grew 
denser, until in 1914 the normal daily schedule 
consisted of thirty-nine passenger and forty- 
nine freight trains. 


Details of the new extension. 


The new extension of the line from Lecco to 
Monza has a length of 23.1 miles, 4.3 miles 
of which is double track. This extension 
brings the Valtellina system to within 8.6 
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Fig. 14. — Standard overhead construction for three-phase lines : 
Italian State Railway. 


miles of Milan. The power for the extension 
is supplied from an old power house in Rob- 
biate, which was enlarged to its present 
capacity of 30000 kv.-a. The feeders are 
cables made of three copper wires, each about 
0.6 sq. in. diam. (360 000 cire. mil) in cross- 
section. Three new transformer stations, each 
equipped with a bank of three single-phase 
transformers rated at 2 250 kv.-a., were erect- 
ed along this line. To care for emergencies 
a 430 kv.-a. portable substation was developed 
and can be dispatched and used at any point 
on the lines. 

The trolley suspension on the new length is 
somewhat different from and heavier than 
that on the other portions of the system. It 
represents the standardized equipment of the 
Italian State Railway, as shown in the accom- 
panying cut. An interesting detail is the 
method by which the joints between the por- 
celain and the hardware are made. To obviate 
cementing, a layer of hard rubber is deposited 


on the inner side of the porcelain, upon which 
is placed an electrolytic layer of copper. ‘This 
copper layer is then threaded to take the 
suspension steel bolt. This process is some- 
what expensive, but makes a very dependable 
joint, free from any danger of cracking. The 
trolley lines are very heavy, each having a 
cross-section of about 1.5 square inches with 
two wires for each phase, or a total cross- 
section of 6 square inches for each track. In 
order to carry the great weight of the trolley 
line and care for the many curves, steel masts 
have been erected every 65 feet. Every tenth 
pole is connected to the rails. The rail bonds 
are made with the Brown-Boveri metal paste 
method. Great care was taken to construct 
the overhead wiring at switch points, which is 
quite a complicated matter for three-phase 
systems. The construction is somewhat heavy 
but has given good satisfaction. On the pre- 
sent terminal station at Lecco there are not 
less than fifty switch points. Very heavy 
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overhead construction is necessary in stations. 
For example, there are spans of 108 feet over 
nine tracks and also the overhead construction 
for six tracks, suspended from one pole which 
is located in the center. Some of these spans 
appear rather light but seem to give good 
service. 


Latest type of locomotives. 


Three new types of locomotives have been 
ordered for the extension, which operate, 
however, over the entire line. Of especial 
interest is the Westinghouse type 1-C-l, a 
description of which has not been published 
previously. The main characteristics of this 
locomotive are : 


Diameter of driver... 64 inches. 

Diameter of pilot wheels . 38 inches. 

Length overall. ..... 36 ft. 2 in. 

Totalweight i s= oP. 1641 000:1b. 

Weightofmechanicalparts 72'732 lb. 

Weight of electrical parts. 88460 lb. 

Speed at 16 2/8 cycles. . . 28, 34, 46 and 62 miles 
per hour. 

Hour rating. .... , «+» 450, 1670, 2600. and 
2200 H.P. 

Maximum tractive effort 

at periphery of drivers. 26 400 lb. 

Specific output ...... 32.5 H.P. per ton of 

weight. 


All three driving axles have considerable 
side play, the center one of 1 inch, the two 
outer 0.8 inch. ‘The weight of the frame rests 
upon heavy leaf springs, capable of supporting 
a weight varying between 45 and 16 tons. 
Power is transmitted from the two motors to 
the cab by a triangular rod construction of 
the Kando system. The motors are not fixed 
solidly to the frame, but rest upon very heavy 
spiral springs. Each motor has four bearings, 
which permits of a very marrow air gap of 
about 0.078 inch. A removable floor construc- 
tion permits the installation of the motors 
from above. There are two eompressed air 
operated pantographs on the roof, as is stan- 
dard for Italian railways. An auto-trans- 
former is used to change the three-phase sup- 
ply at from 3000 to 3300 volts into two- 


phase supply at from 3300 to 3600 volts. 
The main motors have a maximum hourly 
rating of 950 kv.-a. each, are asynchronous, 
give four speeds, and have a wound rotor with 
four collector rings on one side and three 
rings on the other side. These rings are 
located outside of the bearings and beyond 
the crankshaft which calls for hollow shafts. 
Four economic speeds can be obtained by oper- 
ating the two motors either as _ eight-pole 
three-phase, or six-pole two-phase, and in each 
case either in parallel or in cascade. The 
stators and rotors are wound with twelve coils 
on each, and every three of these coils form 
a star connection. 


Starting equipment and test results. 


The motors are started by means of an elec- 
trolytic starter with stationary electrodes. 


Air pressure causes the liquid to rise or fall. 
The locomotive has, for this purpose and for 
the operation of the brakes, two air compres- 
sors, taking in 35 cubic feet of air per minute 
and compressing it to 6 atmospheres. Hach 
compressor consists of two pumps and two 
motors, although one set is sufficient for nor- 
mal operation. 

Tests of a very severe character gave very 
good results. The temperature rise of the 
motor copper at a train speed of 46 miles per 
hour and with the locomotive pulling 21 000 1b. 
for one hour was 69.5° C. With a train 
of 383 t. and up a grade of 1.1 %, the locomo- 
tive accelerated to 43.5 miles per hour in 
267 s. The locomotive shows a consumption 
of about 35 w.-h. per ton mile. The other loco- 
motives added to the equipment have heen 
previously described and are of the 2-C-2 
Brown-Boveri and Oerlikon types.. The main 


dimensions and weights of this type of locomo- 


tive are : 

Diameter: of driversij5o006 tase 64 inches. 
Diameter of pilot wheels... .... 38 inches. 
Length over, bufferss.))% las 2 on: 43 ft. 10 in. 
Total .weightipia we itens opener 202 750 lb. 
Weight on! dtivers.j7o cp. sons spain 99 400 Ib. 
Weight of mechanical parts. . . . . 140 200 Ih.. 
Weight of electrical apparatus .. . 92.550 lh. 
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3, — New sleeping cars for the Canadian Pacific. 


Figs. 15 to 18, pp. 608 to 610. 


(Railway Mechanical Engineer.) 


In handling its through passenger business 


- the Canadian Pacific is confronted with some 


interesting problems. The road has the 
advantage of a fine scenic route and with a 
line extending from coast to coast, is well 
situated to secure transcontinental passen- 
gers. On the other hand, the competition for 
Pacifie Coast traffic is very keen. Further- 
more, the prospect of the journey of 2 886 miles 
between Vancouver and Montreal, requiring 
four and one half days to complete, might 
seem unpleasant to inexperienced travellers. 
The hotels conducted by the company at inter- 
vals along the route afford an opportunity 


for breaking up the journey, but even so the - 


character of the traffic demands that the pas- 
senger equipment be of the highest grade, 
provided’ with every facility for the comfort 
of travellers. These conditions were carefully 
considered by the railroad in drawing up the 
designs of the latest order of 12-section and 
compartment sleeping cars. As a result the 
cars have been fitted with numerous conve- 
niences not found in the ordinary sleeping car. 

One of the notable features of the 12-section 
type sleeping cars is the provision mate for 
the comfort of women passengers, This is 
particularly desirable in the transcontinental 
service on account of the length of the runs 
and because the proportion of women in 
tourist traffic is greater than where the cars 
are used principally for business trips. The 
ladies dressing room is unusually commo- 
dious. It is fitted with three wash stands, 
each of which has a light above it, and is pro- 
vided with a three panel, adjustable mirror. 
A long mirror (is also fitted in the saloon door. 
One of the innovations which should contri- 
bute materially to the comfort of women pas- 
sengers is a couch which has been installed in 
the dressing rooms on some of these cars. 
This provides an opportunity for relaxation 
that would seem highly desirable in view of 


the somewhat uncomfortable form of the 
usual sleeping car seat. 

The new equipment consists of 69 sleeping 
cars, 56 of the 12-section type and 13 of the 
10-compartment type. All the cars are con- 
structed with steel frames and wood interior 
finish. The frames and trucks were built by 
the Canadian Car & Foundry Company at 
Montreal and the interior fittings were applied 
at the Angus shops of the Canadian Pacific. 

On account of the special features of the 
design, the 12-section sleeping cars are extre- 
mely long, the length over the body end sills 
being 75 ft. 6 in., and the coupled Jength 83 ft. 
10 1/2 in. The truck centers are spaced 59 ft. 
6 in, apart and the wheel base is 70 ft. 6 in. 
The height from the rail to the top of the 
roof at the center is 14 ft. 3/4 in. and the 
extreme height, from the rail to the top of the 
heater jack, 14 ft. 6 1/2 in. The width at the 
eaves is 10 ft. 1 1/2 in. and over the side 
sheets 9 ft. 10 in. The average weight of the 
ears is 173 400 lb. 

The underframe is built with a deep fish 
belly center sill and Z-bar side sills. The 
center sill has a maximum depth of 30 inches. 
between crossbearers for a distance of 28 feet 
and is 15 inches deep at centerplate. The web 
plates are 5/16 inch. thick and are spaced 
16 inches apart. At the bottom they are 
reinforced by two 3 inches by 3 inches by 
3/8 inch angles on each plate, while the stif- 
fening at the top consists of one 6 inches by 
4 inches by 5/8 inch angle placed outside each 
plate with the short flange horizontal. A top 
cover plate 30 inches wide by 9/16 inch thick 
extends continuously for practically the full 
length of the sill, the ends reaching just 
beyond the door posts. 

The body bolsters are of the double type 
commonly used with six wheel trucks, of built 
up construction, the two arms being 4 ft. 8 in, 
apart. The cross bearers, which are spaced 
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15 ft. 9 in. from the center plate, are also built 
up of pressings reinforced with angles and 
top and bottom cover plates, the construction 
being shown in the cross sectional drawing. 
The floor beams are pressed from 5/16 inch 
plate, the spacing varying from 16 inches to 
3 ft. 1 3/8 in. The side sills are each made up 
of a 5 inches 11.6 lb. Z-bar and a 3 inches by 
2 1/2 by 1/4 inchesyangle. The body end sill 


is a 5/16 inch pressing. An end cover-plate, 
5/16 inch thick and 22 inches wide, extends 
across the underframe at each end. At the 
bolsters there are also 1/4 inch by 5 ft. 6 in. 
by 8 ft. 11 in. cover plates. The remainder 
of the floor is covered with 1/16 inch floor 
plates, which overlap the centersill cover plate 
on each side and fit over the floor beams and 
side sill. 


Fig. 145. — One of the new sleepers leaving Angus car shop. 


Side frame. 


The side posts are of two types, those at 
the piers being of U-sections made right and 
left, the sheets being riveted to the flanges. 
The center pier posts are of a deeper U-sec- 
tion, the web being turned toward the outside 
of the car. The side plate is a Z-bar, 2 by 
21/2 by 4 5/8 inches by 3/16 inch and is made 
continuous from end to end. ‘The carlines 
are pressed of 1/8 inch steel. The lower car- 
lines, which are continuous across the lower 
deck and up the side of the clerestory, are of 
1/8 inch steel plate of U section, irregularly 
spaced at intervals of about two feet. 
A Z-shaped deck plate 1/8 inch thick is fasten- 
ed to the inside of the clerestory. The upper 
carlines are of 1/8 in. steel of Z section, 4 3/8 
in. high at the center and are placed directly 
above the lower deck carlines wherever pos- 


sible. They are riveted to the inside deck 
plate and to the lower carlines. The body 
corner posts are built up of a 3 in. by 4 in. 
angle forming the corner with a 4 in. by 
3 in. by 3-in. Z-bar riveted to the inwardly 
extending flange of the angle and forming a 
point of attachment for the endplates. The 
door posts are 6 in. I-beams to which wooden 
door frames are fitted. There are two inter- 
mediate posts on each side made up of 4 in. 
by 3 in. by 3 in. Z-bars, reinforced up to 
about two feet above the floor by 3 in. by 
3 in. angles. The vestibule diaphragm posts 
are of 6 in. I-beams and are braced to the 
end posts of the body by 6 in. channels. The 
vestibule corner posts are made up of pressed 
steel with a wood filler. 

The outside plates below the windows are 
3/16 in. thick and meet the window ledge 
under the belt rail. The letter board and the 
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Fig. 17. — Transverse section through the car body. 
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SECTION A-A THROUGH DECK SASH OPENING 


Fig. 18. — Horizontal sections through the car body. 


The cars are heated by a combined vapor 
and hot water system with a Frumveller 
heater. The main piping has separate controls 
for each side of the car, for the stateroom and 
the smoking and dressing rooms. Additional 
heating pipes are provided which have indi- 
vidual regulation for each section. Twenty- 
one Mudge ventilators are applied to insure 
adequate air circulation. 

The lighting systems are of the Safety and 
Stone-Franklin types. The batteries have a 
capacity of 600 ampere hours. The main light- 
ing fixtures have semi-opaque bowls, five of 
this type being used over the berths and one 
in the stateroom. The usual arrangement of 
small lamps in the berths and aisle night 
lights is followed. The smoking room is fitted 
with a two-light ceiling cluster and individual 
lamps over the mirrors, while in the ladies’ 
dressing room wall fixtures only are used. 
The conduits for the piping are ke: inside the 
walls and the roof. 

The cars are carried on Commonwealth six- 
wheel trucks, with 5 by 9 inch journals, 
having a wheel base of 11 feet. They are 
equipped with steel tired wheels and clasp 
brakes. The brake equipment is the schedule 
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LN 1812 designed for 90 % braking power. 
Miner hand brakes are used with a sheave 
wheel between the drum and the brake rigging 
to inerease the force. 


Compartment cars. 


In general design the compartment cars are 
quite similar to the 12-section sleeping cars. 
The body is two feet shorter and changes have 
been made in the spacing of posts to fit the 
altered floor plan. The interior woodwork is 
mahogany and the upholstery is Biltmore 
plush. Care has been taken in fitting the 
compartments to afford the maximum of com- 
fort and convenience for the passengers. Indi- 
vidual regulation of heat and ventilation is 
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provided. A long baggage rack, an umbrella 
rack, trays and numerous hooks are facilities 
that will appeal to the traveller with a large 
amount of luggage. Space at one end of the 
car has been utilized for a saloon while the 
other end carries the heater, linen locker and 
porter’s room. 

Both types of cars are equipped with safety 
appliances to meet the United States and Ca- 
nadian standards. The handholds are attach- 
ed so that they can be removed without dis- 
turbing the car framing, flooring or lining. 
Other, appliances include bottom operating 
lower couplers, Miner A5P draft. gear, Acme 
single web type diaphragms with rubber hoods, 
JM expander rings, Miner buffer and Woods 
single roller side bearings. 


4. — The locomotive boiler explosion at Buxton. 


(Engineering.) 


An explosion of the boiler of a railway 
locomotive is now fortunately a rare occur- 
rence, and it is many years since we have had 
to report a disaster of so serious a character 
as one which took place on the London and 
North-Western Railway, Buxton, on Friday 
11 November. In the early morning (12.45 
a.m.) a goods train was just leaving the 
station on its way to Oldham when the boiler 
exploded with what is described as a « deaf- 
ening roar ». Tihe driver and fireman, who 
were on the footplate, were both blown away, 
and their bodies were subsequently found in 
a plantation 450 feet distant. They were 
terribly mutilated and were practically 
beyond recognition. Fragments of the engine 
were scattered in all directions and some 
embedded in the ground, it is stated, half a 
mile away; a portion of the permanent way 
was torn up and several wagons behind the 
engine were destroyed, while some windows 
in the vicinity were broken. ‘The havoc oc- 
casioned was so great that it was some hours 
before a breakdown gang could clear the road 
for traffic. 

On Wednesday 16 November, an inquiry by 
the coroner for the High Peak district was 


opened at the Town Hall, Buxton, an in- 
fluential jury being empanelled, and various 
representatives of the London and North- 
Western Railway Company, the National 
Union of Railwaymen, and the Associated 
Society of Locomotive Engineers and Firemen 
were present. In the first instance the coro- 
ner read the evidence (previously taken) as 
to the identification of the deceased men, as 
follows : 

James Greenwood, railway engine driver, 
Oldham, identified one of the bodies as that 
of his brother, Walter Fletcher, of Oldham, 
28 years old, and fireman in the employ of 
the London & North-Western Railway Com- 
pany. Witness was quite sure of identity 
because of the conformation of the teeth. 

Georges Holmes, Oldham, identified the 
other body as that of his father, William 
Holmes, 50 years of age, engine driver, who 
had been in the employ of the London & 
North-Western Railway and had about thirty- 
two years’ experience. Witness was quite sure 
that the grey sock worn by the deceased was 
his father’s, and he also’ produced other 
tokens as proofs of identity, such as a knife, 
purse, ete. 
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The following evidence was then given : 


John Hannah, Stockport, deposed that he 
was guard of the train, and which was taking 
minerals from Buxton to Oldham, He had 
just given the signal to the driver to start, 
and was walking to his van when the explo- 
vion occurred, and he was thrown to the 
ground. The engine had only gone a very 
short distance. The weight of the train was 
496 t. and the capacity of the engine 510 t. 

Sergeant McDowell said that in company 
with Superintendent Brady he visited the 
railway sidings and found that an explosion 
had occurred and that the engine was badly 
smashed. They searched for the bodies, and 
found them in the plantation, and witness 
eave various gruesome. details of the injuries 
the victims had sustained. The engine, he 
said, was terribly shattered and the rails 
beneath it torn away and doubled up like 
pin wire. The barrel of the boiler was prac- 
tically intact, and so was the tender. 

R. Winstanley, St. Helens, said he was a 
London and North-Western Railway engine 
driver, and knew the engine No. 134, which 
subsequently exploded, and brought it to 
Buxton from Widnes on Thursday 10 Nov- 
ember. When he detected any defect in an 
engine it was his duty to record it in a book, 
and on this occasion he entered in the record 
book that « the steam gauge wanted chang- 
ing, it was registering 300 lb.; both injectors 
would not work when high in steam, and the 
engine brakes needed adjusting ». When the 
gauge registered 300 lb. it was, in his opinion, 
out of order, or the safety valve was not 
working correctly. A fair limit of pressure 
was 200 lb. for an engine of that type. 

Replying to a juryman, witness said that 
when the gauge was showing 300 Ib. he did 
not think the pressure in the boiler was 
that. 

In reply to Mr. Brassington (representing 
the National Union of Railwaymen) witness 
said that when the gauge showed 300 lb. the 
engine was standing, and he presumed it was 
out of order as the valves were not blowing 
off, the gauge was comparatively new, and 
the engine was an exceptionally good one. 


Witness, continuing, said that when he 
found the gauge registering 300 Ib., he got it 
down to 200 Ib. because he did not trust it 
at the higher pressure. With the dampers 
closed he reduced it to 100 Tb. and he kept 
the engine below blowing-off point. He felt 
no uneasiness until the gauge got above the 
200 Ib. 

George Moss, Buxton, engine driver in the 
London & North-Western Railway employ, 
deposed to having prepared the engine for 
work the day previous to the explosion, and 
got it fit for the journey by about midnight. 


By the coroner : If the fault was with the 
safety valve the changing of the gauge would 
not alter it. A new gauge had been put in, 
and there was a red mank on it when the 
steam should blow-off. 


Mr. G. A. Dingley, Nantwich-road, Crewe, 
was the next witness, and said he was ‘the 
assistant superintendent of the London & 
North-Western Locomotive Department at 
Crewe. When a report was made in the 
engine repair book it was the business of the 
foreman fitter to read every entry, after 
which he gave the work out to the proper 
men to do it. Regarding the entry in the book 
about the steam gauge it was his experience 
that the driver from working his. engine 
would know what was wrong — the gauge 
or the safety valve, — and this entry to his 
mind would suggest that the gauge only 
needed attention. They were not allowed to 
tamper with the valves as a seal was on 
them. If the next driver reported the gauge 
wrong, the safety valves would be taken off, 
and if he had any suspicion that there was 
something wrong with the valve the driver 
could touch a special lever. Witness deserib- 
ed to the coroner and jury the construction 
and working of the valves, and said that if 
the foreman, fitter should, in any special 
case, consider the valve was at fault, he 
should stop the engine, remove the valve from 
the boiler and send it to Crewe works for 
repair. Witness said he had examined the 
gauge and debris, but had not at the present 
moment arrived at what he considered to be 
the cause of the explosion. There were still 
parts waiting to be examined, but this could 
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not be done until after the Board of Trade 
examination fixed for the coming Friday. 
Questioned by the coroner, witness said 
there were possible causes for the explosion ; 
1° the boiler being allowed to get short of 
waiter, the crown of the fire-box becoming hot, 
and the injectors put on whidh would cause 
a flow of fresh water into the boiler and 
produce a sudden raising of steam; 2° some 
foreign substance or explosive being thrown 
into the fire-box; and 3° the safety valves 
not acting properly. ‘The first and second 
causes were the only two met with in his 
experience, covering forty years, but he had 
never heard or read of an explosion caused 
by a defective safety valve. He had a case 
of an explosion caused by a detonator being 
left among the coal by the colliers, but in 
reply to the coroner, witness said he could 
hardly imagine such an explosion as the 
present one arising from such a cause. 


In reply to Mr. Brassington witness said 
the steam gauge had not been touched since 
the explosion, and would not be until the 
Board of Trade Inquiry. With regard to the 
safety valve, if the gauge was correct and 
the yalve was not blowing-off they would 
have the valve removed. 

By a juryman : The boiler barrel met with 
practically no damage; the fire-box had col- 
lapsed, but the crown of the box gave indi- 
eation that it had gone first. 


In reply to Mr. Mason (of the Associated 
Society of Locomotive Engineers and Fire- 
men) the action of the lead fusible plugs 
would be to let the water in and put out the 
fire. 

Witness proceeded to say that the driver 
would not have started if he had seen any- 
thing wrong with the gauge or valve. They 
could searcely have gone wrong with only 
five strokes of the engine. The working life 
of a boiler would be from twenty to twenty- 
five years, and that of the fire-hox about the 
same with repairs. There was one of the 
safety valves intact, and this would be exam- 
ined. 


Replying to the coroner, witness said he 
could hardly account for an explosive which 
would cause so much damage if it had been 


thrown on the fire. It might be possible for 
an explosive to blow off the fire-box roof 
and then explode after. The exploded boiler 
had been repaired by a private firm, and the 
fire-box was sixteen years old. He had no 
information as to whether the safety valve 
was blowing off at the time of the explosion. 


Mr. James Denning, assistant works mana- 
ger at Crewe, said that as a rule the London 
& North-Western Railway Company made all 
their boilers there. In the case of a boiler 
to work at 200 lb. there were three tests, 
the first being a steam test up to 100 Ib. 
pressure; next a clamp would be put on the 
safety valve and the boiler tested hydrau- 
lically to 300 lb. pressure; the clamp would 
then be removed, the water dropped to the 
normal level, and the boiler fired wp and 
tested to 200 Ib: pressure. 


The boiler in question was built originally 
by the company in 1905 and went through 
the tests. It was repaired at Crewe Works 
in 1907, 1908, 1911, 1914, 1916 and 1918. It 
was last repaired by Messrs. Beardmore, and 
went through the repair test up to 100 Ib. 
pressure. It was last repaired by that firm 
in May 1921, and the boiler was received back 
in July, satisfactory so far as the work was 
concerned. Repairs to the fire-box the last 
time would be at Messrs. Beardmore’s works. 


The guard of the train, John Hannah, was 
at this point recalled by the coroner, and was 
asked whether he noticed any steam being 
blown off just before the train started.. He 
replied there was none whatever. 


Tom Halstead, Fairfield, Buxton, an engine 
fitter, said that the previous Thursday he 
changed the gauge on the engine 134, getting 
his instructions from the foreman. Nothing, 
to him, appeared to be wrong with the old 
one. The gauge he took off was comparativ- 
ely a new one. 


John Hardstaff, Buxton, foreman fitter at 
the London & North-Western sheds, deposed 
to the repairs made under his control. 

By the coroner : When the gauge registered 
300 lb. instead of 200 lb. it was probably 
wrong. In his experience of twenty-six years 
there was no possibility of the gauge being 
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right and the valve wrong. He had never 
experienced a-safety valve being defective. Of 
course if a gauge was going up to 300 Ib. 
when in perfect working order there must be 
a fault somewhere, but as stated he had not 
met with such a defect in a valve. 


This for the present closed the evidence, 
and the coroner said the jury would agree 
with him that they could not possibly com- 
plete the inquiry that afternoon. Mr. Dingley 
had told them that there were three possible 
causes of the explosion: 1° Shortness of 
water, 2° some foreign substance getting un- 
derneath the (boiler, and 3° there was the 
probability of the safety valve going wrong, 
which Mr. Dingley had said he had never 
before heard of. A large quantity of the 
debris of the engine had not yet been exam- 
ined pending the Board of Trade Inquiry. It 
was possible that when that came to be care- 
fully examined something else might turn up, 
and he (the coroner) would not feel comfort- 
able if he let the jury give a verdict on the 
evidence now. before them. He would there- 
fore adjourn the inquiry until after the Board 
of Trade had completed their examination, 
and they would then have the benefit of their 
report. The date for the adjourned inquest 
could not be fixed, but it would be left open, 
and the jury would receive further informa- 
tion. 


At the request of a juryman, Mr. Allan 
Tizard, West street, Crewe, inspector of boilers 
for the railway company, was called, and said 
that the repairs done to the fire-box were 
that two new half-sides were put in. The last 
time it was repaired was at Messrs. Beard- 
more’s in May to July of this year, and he 
was present at the testing of the boiler pre- 
vious to its being placed on the engine. The 
boiler was filled with water and hydraulically 
tested up to 205 Ib. per square inch, and 
afterwards to a working pressure of 200 Ib. 
of steam. 


The inquest was continued at Buxton Hall 
on 9 December. The London & North- 
Western Railway Company were represented 
by Captain H. M. Beames, chief mechanical 
engineer; Mr. G. A. Dimley, assistant running 
superintendent; Mr. Denning, assistant works 


manager; and Mr. 8. Stoker, assistant traffie 
superintendent. Messrs. Beardmore, who had 
made recent repairs to the engine, were repre- 
sented by Messrs. Blacklock and Faweett; and 
Mr. Brassington and Mr. Reinmer appeared 
for the National Union of Railwaymen. 


The coroner stated that the deceased men, 
into the cause of whose death the jury were 
met to inquire, were William Holme, engine 
driver, of Springhead, Oldham, and Walter 
Fletcher, fireman, of Oldham, both of whom 
were instantaneously killed when the explo- 
sion occurred. He had had certain correspon- 
dence with various people since the jury had 
last met, and he thought the time had now 
come to clear the matter up so far as was pos- 
sible, but he was afraid they would not be 
able to get very much further. 


The first witness called was R. Winstanley, 
engine driver, who had brought the ill-fated 
engine to Buxton. At the last inquiry he 
stated that the steam gauge had registered a 
pressure of 300 lb. on the square inch, and he 
now, in reply to the coroner, stated that when 
he brought the engine to Buxton the night 
before the explosion he did not travel at an 
unusual rate, but had a light train. 


Captain Beames, of Crewe, chief mechanical 
engineer of the London & North-Western 
Railway, said he would like to give his evi- 
dence in the form of a general statement. In 
the first instance, he wished to convey to the 
relatives of the deceased his own and his com- 
pany’s sympathy with them in their great 
loss, his own especially because their deaths 
were due to the explosion of a boiler which 
came to a large extent under his maintenance. 
The various parts of the engine which explod- 
ed had been removed to the Crewe works and 
carefully examined. The boiler in question 
was sixteen years old and in excellent condi- 
tion, and had been repaired in 192]. So far 
as could be seen the repairs both to the boiler 
and engine were carried out efficiently. The 
boiler had been maintained in perfect condi- 
tion throughout its life. Since the explosion 
a most careful examination had been made, 
at the works, and he had come to the con- 
clusion that the first part of the boiler which 
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fractured was the crown of the fire-box. This 
was clearly shown by certain markings on the 
back of the fire hole, showing that the back 
plate was in position when the crown plate 
came down, and they had to look for the cause 
of that particular plate coming down. The 
only thing which had been found fractured 
were two roofing bar links, as they called 
them, on the left hand side at the back of the 
boiler. Some of the roofing bar pins were 
bent and others were sheared through. Tests 
which had been made of important parts 
showed that the material was excellent and 
more than conformed to the British Standard 
specification. That led them to assume what 
would be the condition taking it for granted 
the crown of the fire-box had collapsed. The 
tests carried out from material parts showed 
tensile strengths of 37 and 38 tons per square 
inch. 


Assuming that the boiler contained 4 1/2 
tons of water, which would take 2 hours to 
raise to a temperature corresponding to a 
steam pressure of 150 Ib. per square inch, it 
would have stored up in that boiler what, if it 
had been allowed to escape in two hours,would 
mean about 1980000 000 ft.-lb. of energy. If 
they assumed that amount was allowed to 
escape in a fraction of a second the result 
would be very much the same as a violent 
explosion. Therefore, be (witness) assumed 
that there had been a very excessive pressure 
in the boiler. This was borne out by the re- 
sults; the fire-box was blown out in four dif- 
ferent directions, which was quite consistent 
with that theory. That brought them to the 
next point and led them to ask what was the 
cause of the roof of the box collapsing. 


The Coroner : So far as you have gone, do 
we draw the inference that the cause of the 
explosion was the top of the box collapsing? 
You do not apparently suggest anything but 
that ? 


The witness, in reply, said that they found 
markings on the plates which convinced him 
and his colleagues that the top of the fire-box 
was the first part to go. Had it been the back 
of the boiler or the front they would not have 
found the markings they did. As he had pre- 


viously stated, they found the material excel- 
lent, though there were certainly two roofing 
bar links broken. 


Witness proceeded to say that as a matter 
of satisfaction he had carried out tests to 
destruction of an engine, similar to the one 
which exploded, but two years older. They 
obtained an hydraulic test pressure up to 
600 lb. per square inch on the boiler, when one 
of the roofing-bar bolts was found to be par- 
tially fractured. This let the pressure out, thus 
finishing the test. The fire-box was in a 
most excellent condition still, but the crown 
had sagged down slightly, owing to the great 
pressure, and that again led them to assume 
that there was a very excessive pressure in 
the boiler which had exploded. 


The evidence given before the coroner and 
the Ministry of Transport officials pointed to 
the fact that the steam gauge was reported 
to be registering 300 lb. per square inch, prior 
to the accident. The gauge had been tested 
in his presence and the presence of the Mi- 
nistry of Transport officials, and was found 
to be practically correct, or within a matter 
of 10 lb. either way, which was quite imma- 
terial. 


They had had evidence put before them to 
the effect that up to a certain date the safety 
valves of the exploded boiler had blown freely 
and consistently. That was up to either Sep- 
tember or October. Subsequent to that date 
it did not seem, so far as the evidence went, 
that the safety valve had been known to 
blow-off. They, therefore, carried out tests on 
the safety valve, or what remained of the 
safety valve of the engine, with a view to 
satisfying themselves whether the valve had 
stuck or not. There were two wing valves, 
and one was blown out, and the lever bent 
right round. The other was in place, the lever 
and spring being intact. They had carried out 
several examinations and tests but had not 
found any evidence — conclusive evidence — to 
show that that valve was stuck at the time of 
the explosion. He said that because the front 
wing valve was free when examined. Of course, 
it must be remembered the lever was quite 
bent. With regard to the safety valve not 
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working satisfactorily, witness said it was 
a most unusual occurrence. They had 3 400 
engines on the London & North-Western 
Railway, each of which was fitted with two 
of those valves, and they could not find in the 
history of any man in the employ of the com- 
pany evidence of the lever of a safety valve 
sticking. That was a defect that had been 
known to take place elsewhere, but not on the 
London and North-Western Railway. His 
own impression was that it was a defect in 
the safety vulve that was the cause of the 
accident. There was one thing he had left out 
and which, witness said, he wanted to make 
perfectly clear. An examination of the crown 
of the fire-box showed conclusively that the 
top of the box had not been dry. The lead 
plug was intact, and the plates did not show 
the scorched condition they would otherwise 
have done. 


The coroner remarked that it seemed to be 
the belief on the part of the London & 
North-Western Railway officials that it was 
impossible for the safety valve to be out of 
order. 


Witness replied that that was the impres- 
sion on that railway certainly. 

The coroner pointed out that other theories 
put before the court were that the boiler had 
been allowed to get short of water, but that 
was negatived by the fact of the state of the 
fire-box crown. Another possibility mentioned 
had been that some foreign substance had got 
into the fire-box with the coal, but had there 
been, they would expect to see the fire-box 
blown upwards, whereas the point of greatest 
failure was downwards. 


Witness, in reply, said he had had consid- 
erable experience of high explosives before, 
during, ‘anid since the war, and he always found 
that they struck the point of greatest resist- 
ance. Had it been on the bed of the fire it 
must have been forced downwards, and had it 
been anything in the nature of dynamite, glyice- 
rin, guncotton, or any other « ites », he would 
not in his opinion, expect to find the general 
soaring effect in that case. It would be diffi- 
cult to imagine anything to produce those 
results. 


The Coroner : Do you consider that when 
the engine was brought in, and the gauge was 
found to have registered up to 300 lb.; that 
the driver or the fitter, or the foreman fitter, — 
should at that stage have drawn the conclu- 
sion that the valve might be defective? 


Witness replied that he thought the average 
driver on the North-Western would assume the 
gauge was wrong, and would trust to the 
valve. The entry made in the book was what, 
in his opinion, could be expected. 

The coroner said that what they had to 
decide in this case was whether the different 
people concerned acted reasonably, and whe- 
ther the driver fairly discharged his duty by 
making that particular entry in the book. 

Witness replied that so far as the London 
& North-Western was concerned he was res- 
ponsible purely for the mechanical appliances. 
The drivers and firemen did not come under 
his ruling. 

A Juryman : With regard to the sticking 
of the valve. If the valve hhad already stuck, 
the effect of the explosion might free it? 

Witness : It might. 

Juryman : It was tested afterwards, but 
you cannot rely on that for everything. 


Witness : Quite so. 

Juryman : How.can the engine driver try 
the valve? 

Witness : Outside the cab, by moving his 
lever. 


Captain Beames said that the Ministry of 
Transport and himself had not agreed upon 
the cause of the safety valve sticking. 


A Juryman : You would not like to express 
an opinion as to the cause of the valve 
sticking ? 

Captain Beames : It would not be fair to 


give an opinion. 


This concluded the taking of evidence. The 
coroner in summing up said he thought that 
was all the evidence they could have in the 
case, and on that evidence the jury must give 
the best verdict they could. Of course, he 
reminded them, they were not sitting there 
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with any idea that they were expert engineers, 
but to give a simple answer to a simple ques- 
tion. That was whether the deaths, respect- 
ing which they were inquiring, had occurred 
as the result of what was commonly called an 
accident —that was an event which could not 
reasonably have been prevented by the exer- 
cise of ordinary care — or whether it was due 
to neglect by some persons who had a mani- 
fest duty to perform. They had got that 
much further since the adjournment, whereas 
if they had given a verdict the last time, the 
matter would still have been in doubt as to 
which one of the three possible causes put 
forward by Mr. Dingley was the correct one. 
They were now driven back to the conclusion 
that why the gauge was showing too much 
pressure was that the valve was not acting 
in a satisfactory manner, but the exact cause 
they did not know. What caused the valve 
to stick had not yet been agreed upon, but 
they had to ask themselves, was anyone to 
blame for a manifest neglect of duty? It had 
been said that on the North-Western a case 
of a valve going out of order had never been 
known amongst the higher or lower ranks. 


The valve was looked upon as a kind of bible, 
and could not possibly go wrong. That left 
the impression that the men concerned could 
not be expected to do more than they did. 
Had they done everything that was reason- 
able, or ought they to have satisfied them- 
selves that the valve was out of order? That 
was the point he originally felt a doubt about. 
The jury retired to consider their verdict 
and were absent about half an hour. On their 
return the foreman Alderman Cooper, said: 


« The jury are all agreed. The conclusion 
we have come to is that these men met with 
their deaths through the accidental bursting 
of a locomotive boiler. 

« The jury recommend that a stopcock should 
be placed on the steam pipe under the gauge 
to enable the fitter to shut off steam whilst 
replacing the gauge, and enable him to test 
the new gauge under the same pressure. The 
jury is of opinion that more care might have 
been taken to see that it really was the fault 
of the gauge before the engine was sent out 
the second time. » An expression of sympathy 
with the bereaved relatives was made on 
behalf of the jurymen by the foreman. » 


[636 251] 


5. — The utility of colour light signals. 


(The Railway Gazette.) 


On 27 July 1921, the Minister of Transport 
appointed a Committee on Light Signals with 
the following terms of reference + 


a) To investigate the potentialities of light 
signals on British railways; 

b) To examine light signals under trial, and 
recommend for further trial or scientific im- 
vestigation any devices which are or may 
during investigation become available ; 

c) To form conclusions in regard to econo- 
mies to be obtained at various locations, to 
draft outline specifications for design, to con- 
sider energy supply and to present a report. 


. The report of the Committee has recently 
been published and an important opinion is 
expressed as to the possibilities of colour light 
signals. We reprint the report in full. 


REPORT TO THE MINISTER 
OF TRANSPORT. 


In accordance with the directions contained 
in the minute of constitution the Committee 
have investigated the potentialities of light 
signals, and they have pleasure in reporting 
that definite and unanimous conclusions have 
been arrived at on this subject. 

Tt was realized from the outset that the sub- 
ject must be regarded from two aspects, one 
being the broad question as to whether light 
signals, in some known form, could in general 
answer the purposes for which the semaphore 
form of signal is now used, and the other to 
ascertain the best and most suitable form or 
type of light signal now existent. In pur- 
suing the subject it has been borne in mind 
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that light signals as known to-day have not 
yet reached finality of design, and in putting 
forward their views the Committee have done 
so with the idea of helping progress in this 
important subject by making recommendations 
which are as elastic as ‘possibe. At the same 
time endeavour has been made to eliminate 
points which have been found unsatisfactory, 
and to prevent ground being retrodden which 
has already been explored and found unproduc- 
tive of satisfactory results. 

The Committee are indebted to the directors 
and the managing officers of the Liverpool 
Overhead Railway Company for the facilities 
given to inspect the colour light signals in- 
stalled on this line. The signals were seen 
during, brilliant sunshine, and when the sun 
was immediately behind and also in front of 
the signals, and it was noted that signals over 
1000 yards distant were distinctly visible in 
these conditions. The Committee were also 
favoured with an opportunity to inspect an 
experimental position light installation at 
Wimbledon (London & South Western Rail- 
way), the conditions as regards sunlight being 
the same as at Liverpool. The Committee 
were satisfied in each case that the degree of 
visibility of light signals in daylight was ef- 
ficient, and would meet practical 
ments. 


require- 


Colour light and position light signals. 


The two main types of light signals at the 
present time are : 


a) Colour light, in which indications are gi- 
ven by the use of the same colours as are em- 
ployed to-day, viz., red, green and yellow; 

b) Position light, in which indications are 
given by a series of white lights which simu- 
late by their arrangement the various posi- 
tions taken up by a semaphore arm, viz., ho- 
rizontal for danger, and inclined or vertical 
for warning or clear respectively. 


The Committee are of the opinion that the 
colour light type with separate lenses for each 
colour indication offers marked advantages 
over the position light type on the one hand, 
and light signals with moving mechanism 


on the other; and that the 
is the most suitable, and the most. li- 
kely to commend itself for ‘adoption on 
British raiilways, both from a practical point 
of view as well as being cheaper in first cost 
and maintenance. All further discussions and 
recommendations deal, therefore, with the 
former colour light type of signal. The Com- 
mittee are also of opinion that this type of 
signal could be arranged to meet, as far as can 
be seen, all conditions now covered by the 
existing semaphore type. 

The question of costs has been by no means 
an easy one. In the first place, the Commit- 
tee appreciate that comparisons are being 
made with costs of manual and power signal 
apparatus, which years of experience in com- 
petitive and bulk manufacture have reduced 
to a minimum, and on the other hand costs for 
light signals are being based on much shorter 
experience and on manufacture in small quan- 
tities, anyhow, in so far as this country is 
concerned; but it is anticipated that with 
further experience and manufacture in greater 
quantities the cost of the light signals can be 
considerably reduced in the future. 


firstnamed 


Comparative installation costs. 


The Committee have been faced with the dif- 
ficulty as to what would be fair comparative 
installations on which to base costs. In the 
case of a comparison between an isolated ma- 
nually worked semaphore signal at 500 yards, 
and a colour light signall at the same distance 
from the signal cabin, there is probably little 
difference in the costs of installation and 
maintenance. The determining factor in a 
comparison, however, is not the length of track 
equipped, but the density of signals per mile; 
and the greater this is, the greater the proba- 
ble saving in favour of light signals. It should 
be observed, moreover, that the use of colour 
light signals includes most, if not all, of the 
advantages obtained from power-worked se- 
maphores (whether automatic or non-automa- 
tic) at a considerably lower cost. For the 
foregoing reasons, the Committee consider that 
the financial advantages to be obtained from 
colour light signals apply more particularly 
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to congested districts where power is available, 
and especially in large station yards and ter- 
minals; and that for sparsely signalled areas 
the advantages of the light signals can be ob- 
tained with little difference in cost as com- 
pared with mechanical semaphores. 

Further economies will be obtained in that 
lighter and cheaper structures could be em- 
ployed in the case of gantries and overhead 
bridges; dolls and posts on such bridges would 
not be required; help weights and similar me- 
chanical appliances for easing the signalman’s 
work would be dispensed with; and, broadly 
speaking, the advantages of power-worked sig- 
nals obtained at a lower cost. Signals could 
be mounted on simple posts in cuttings or 
confined locations, where, owing to insuffi- 
cient space, an overhanging reversed type of 
bracket post would be required in the case of 
a semaphore arm. In many cases the height 
of signals, particularly on signal bridges and 
with bracket signals, could be 4 to 5 feet less 
with the light signal, because the extra height 
which is now necessary for the operation of 
the semaphore arm in the lower quadrant 
could be dispensed with. Further, economies 
in material and saving of effort could be ob- 
tained when dealing with slotted signals. 


Fog repeater signals might be abolished. 


The obviously greater penetrative power of 
the light signal type of lamp, showing as it 
does a focused beam, makes it superior in fog 
to the long burning oil lamp in generall use. 
This appears to offer economies by avoiding 
the use of fog repeater signals which might 
otherwise be necessary, under certain condi- 
tions. 

The Committee are of the opinion that a 
multiplicity of types and sizes of light signals 
should be avoided, and consider that three 
should be sufficient to cover all requirements, 
namely : 

a) Running signals : long range; 

b) Running signals : short range; 

c) Shunting signalls. 


In a) the signal to be visible at a maximum 
distance of 800 yards in bright sunlight, as- 


suming a 5 degree dispersion of the light beam. 
This condition can be met, at present, with a 
consumption of about 25 watts per signial 
lamp. With regard to 6), the Committee 
consider that it would be preferable for the 
signal mechanism and case to he identical 
with a), but that a smaller lamp (2. e., less 
candle power) should be used to suit local 
conditions. In the case of ¢) the signal could be 
modified to the extent of a smaller lens, lower 
candle power lamps, and wider dispersion of 
the light beam. 

In the case of conditions of curvature, etc., 
which affect the continuous sighting of the 
signal, the Committee consider that any dif- 
ficulties can be dealt with as they arise by in- 
creasing the candle power of the lamp, and the 
dispersion of the light beam. With regard to 
general visibility of the signals, the Commit- 
tee consider that it is necessary for the light 
beam to be so arranged that it will be in a dri- 
yer’s field of view from the sighting point to 
a point as close as possible to the signal itself. 
On gantries and bridges the height of the sig- 
nals can be lower than with semaphore arms, 
the most suitable position being floor level, 
using if possible the gantry or bridge as a 
background. 


A.C. supply recommended. 


With regard to the question of energy for 
source of light, the Committee are of the opi- 
nion that electricity is the only practical and 
economical method of dealing with the mat- 
ter, Alternating current supply offers great 
advantages over the direct current system, 
enabling power to be distributed more econo- 
mically due to high voltage transmission, and 
a low voltage supply to be given to the signal 
lamps by means of a simple transformer. 

The Committee wish to emphasise the neces- 
sity of using a lamp of the « focus » type, in 
order to procure the utmost efficiency of the 
light beam. These lamps are to-day more 
readily procurable for operation on low vol- 
tage. 

The Committee are of the opinion that 
power could be transmitted using the ordinary 
telegraph and telephone pole lines, up to 
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250 volts with braided conductors, and 2 200 
volts on a suspended cable. The Committee 
are also of the opinion that the use of primary 
and secondary batteries is not an economical 
proposition for isolated signals, and that the 
chief advantage of secondary cells would be 
when used as a standby to the general power 
supply. 

The absence of a standard frequency is to 
be deplored. The Commiittee are of the opi- 
nion that frequencies of 25 and 60 cycles are 
the most suitable. Frequencies lower than 
25 increase the cost of apparatus, and, above 
60, the cost of energy. Any contactmaking 
devices for completing circuits for operation 
of light signals as are now in use for power- 
operated signalling could be employed. The 
provision of artificial backgrounds does not 
appear to be necessary. 

The Committee point out that it will be ne- 
cessary with this type of signal to resort to 
electrical means for detecting the signals 
through switch points in cases where such de- 
tection is required. 


Indications of signals. 


With regard to the indication of the signals 
in the cabin, the Committee recommend that 
this should be accomplished in such a manner 
that it proves that current is actually passing 
through the focus lamp in the signal, and also 
shows which particular lamp (red, green or 
yellow, as the case may be) is energised. It 
is considered that the lamp type of repeater is 
preferable to the instrument type for this 
purpose. 

Having considered the question of drafting 
specifications for design, the Committee are 
of the opinion, for reasons already expressed 
in paragraph (2), that any specification should 
be as broad as possible, and, further, that any 
departure from thiis course would perhaps have 
a hampering rather than a helpful effect on 
this important question. The optical system 
is the most important factor in the design, 
and the Committee limit themselves to observ- 
ing, in this connection, that with the present 
state of knowledge, lenses alone offer certain 
advantages and appear preferable to reflec- 


tors or combinations of reflector and lens, as 
the production of phantom indication is less 
likely to occur with the lens alone. It is 
axiomatic to state that the trend of design 
must be to find a means of projecting in the 
beam the maximum percentage of the light 
supplied by the source of illumination, and it 
may be found that research into this, question 
will ‘produce methods whereby the maximum 
projection efficiency will be obtained by using 
other means in combination with the lens, 
without introducing the danger of phantoms, 
and also reducing the energy consumption of 
lamps which is required to-day. 

The Committee are of opinion that whatever 
form of lens is used in the outside of the lamp, 
it should have a smooth external surface, thus 
preventing the lodgment of snow or foreign 
matter. Lamp bulbs, sockets and caps, of 
standard size, should be used, the latter of the 
bayonet type, and to British Engineering Stan- 
dards Association specifications. It is con- 
sidered that the mounting of the lamps should 
include means for adjusting the lamp in all 
directions, in order to obtain accuracy of 
focus, with a device for locking it when in 
‘position. 


Range of visibility. 


It is essential with this type of signal that 
if the focus lamp burns out or fails, the signal 
should not be entirely dead or dark, although 
it should ‘be evident that the failure has ot- 
eurred. This condition can be met by the 
provision of a standby lamp located in close 
proximity to the focus lamp, this standby lamp 
being energised on alll occasions when its focus 
lamp should be alight. To eliminate as far 
as possible failure of both lamps, they should 
be run below their rated voltage. The range 
of visibility of the signal with the standby 
lamp burning alone should not be less than 
40. % of the range given by the focus lamp, or 
320 yards in bright sunlight. 

As it is desirable that the number of con- 
tacts in any circuit should be reduced to a 
minimum, the Committee suggest the consider- 
ation of some system whereby the circuit by 
which the red lamp is energised is never bro- 
ken. 
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The Committee consider no special remarks 
are called for in connection with relays or si- 
milar devices, any of these which are suitable 
for power installation of a similar pressure 
being also suitable for light signals. With 
regard to transformers, the Committee con- 
sider that these should, in all cases, comply 
with British Engineering Standards Associa- 
tion or Institute of Electrical Engineers’ spe- 
cifications for insulation tests and rating. 
The Committee are of the opinion that exten- 
sive hoods over the signal lamps are generally 
undesirable and are not required. 

The Committee point out that consideration 
should be given to the provision of some 
means of distinguishing between automatic 
and controlled signals, as is done in the case 
of semaphore arms. 


Potentialities of colour light signals. 


To summarise briefly the conclusions arrived 
at, the Committee are of the opinion that the 
colour light signal has potentialities which are 


worthy of the serious consideration of British 
railways. The chief advantages of light sig- 
nals which this investigation has brought out 
are : 


a) They compare, at present, favourably in 
initial and maintenance costs with manual and 
power operated semaphores, and future deve- 
lopment will doubtless allow this type of sig- 
nal to show further advantages in this direc- 
tion; 

b) They make for other economies already 
enumerated ; 

c) The same indication is given to drivers 
by night and by day, and always of a definite 
character ; 

d) This type of signal is less prone than the 
semaphore to show a doubtful or wrong sig- 
nal indication due to outside interference; 

e) They can be easily adapted to two or 
three positions, automatic, semi-automatic, and 
manual signalling ; 

f) They are more easily controlled and. slot- 
ted than the manual signals. 
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